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Executive Summary

The lllinois Emergency Management AgentMA) is mandaedwith protectingpublic
health and safetgnd the environmeritom thepotentiallyharmful effects ofonizing
radiation In support of that mission E M ABureauof RadiationSafetyconducs
environmental monitoringpr the presence of radionuclidaoundlllinoisdsix operating
nuclear power stationdEMA alsomaintains a monitoring program in thevi&rons of Zion
Nuclear Power Station, which ceased operation in 1997 and is currently undergoing
decommissioning.

| EMAGS environment adompletly indepemdenhand compasgdoda m i s
three primaryfunctions 1) collecion of diverse samipsfrom carefully chosen locatiorm a

routine basis, including simultaneous field surveillance; 2) testing of safoples
radionuclidesand 3) evaluation of test results on both an individual andtknmg basis

Federal regulations establish standaia protection against ionizing radiation resulting

from activities conducted under U.S. Nuclear Regulatory Commission (US NRC) licenses,
such as operation of nuclear power stations. The U.S. Environmental Protection Agency (US
EPA) sets drinking watestandards for several types of radioactive contaminants; the limit

for tritium in drinking water is used for comparison purposes within this report.

In 2013, 1,100 samples were collected, tested, and evalusdaapletypes monitored by
IEMA includewate, sedimentsoil, air,vegetationyegetablesfish, milk, and
environmental dosimetry.

In 2013,all testresultsf or sampl es coll ected as part of
program for nuclear power stations were below fedestdndardsand guiddines.

Tritium was theonly radionuclide detecteattributableto nuclear powestationoperations

It was detected in several water samples. Tritium is a normal part of the effluent stream of
nuclear power stations and the concentrations deteaszlvell below the US EPA limit for
tritium in drinking water.

Environmental dosimetry test results provide a baseline of ambient gamma radiation levels
within a teamile radius of each nuclear power station, and other background reference
locations across éhstate.

In 2013, all test results formvironmental dosimetry were consistent with established
backgroundlevels
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[llinois Emergency Management Agency
Bureau of Radiation Safety

Environmental Monitoring Program for Nuclear Power Stations
Report for Calendar Year 2013

Introduction

With eleven operating reactors at six nuclear power stations, lllinois is home to more
commercial nuclear power generation than any other state iodinérg. Although direct
regulatory authority over all U.S. nuclear power stationslessvith the US. Nuclear
Regulatory Commission (USRC), he lllinois Emergency Management Agency (IEMA) is
mandated with protecting public health and safety and thieomment from the potentially

har mful effects of ionizing radiation. l n s
Radiation Safety conducts environmental monitoforghe presence of radionuclides
around Il 1linoisd six olpMAralsamaintgins a manitoengr power

program in the environs of Zion Nuclear Power Station, which ceased operation in 1997 and
is currently undergoing decommissioninghis reportdetais | E M Aedvironmental

monitoring progranior the period January 2013rtdugh December 2013 for the six

operating nuclear power stations in lllinois and the one nuclear power station undergoing
decommissioning.

Program Overview

IEMA hasidentified sampling locations which provide sample types appropriate to
determine if goublic health or environmental radiological impact is detected in the environs
of thenuclear power statiordue to their operationin addition, est results @ablish

baseline data which can be used to perform exposure assesémeotssary and to

compare environmental radioactivity measurements in the everdighiéicant release of
radioactivityanywhere in thevorld.

IEMA collects samples frordesignatedamplinglocations on a routine basis. IEM#sts
these samples for the presence of nagetides. Test results are evaluated both an
individual and longterm basis.

Sample matrices monitored by IEMA include water, sediment, soil, air, vegetation,
vegetables, fish, milk, and environmental dosimetry. In 2013, 1,100 samples were collected,
tested, and evaluated.
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Program Update

In 2011,IEMA relied on Midwest Laboratory (Environmental, Inc.) for collectionhefvast

majority of samplesaken in the environs of nuclear power stations. These samples were splits
of samples collected dylidwest Laboratory for Exelo@orporatio® s Radi ol ogi c all
Environmental Monitoring ProgramAll operating nuclear power stations in lllinois are owned

by Exelon Corporation.

Following the Fukushima incident, IEM@ommencd the process of moving towards
independent sample collection. Since then, IEM&developed and refinedddependent
sampling plan# the environs of the six operating nuclear power stadosthe one nuclear
power station underdoing decommissioning. These sampling gdiainessll sample types with
the exceptiosof milk and fish and IEMA collected samples in accordance with these plans
throughout 2013.

This report includes test results for samples collectdabblyMidwest Laboratory and IEMA.
IEMA discontinued its contract withlidwest Laboratory as 2013 came to a close; therefore,
future reports wilincludeonly test resultéor samples collected by IEM#taff.

In late 2013 IEMA establishe®angchridake State Parlas a Background Reference Sited
developed @orrespondig sampling plan. This site was chas#ueits distance frormuclear
power stations anitls closeproximity to Springfield. Test results for samples collected in the
environs of the Background Reference Site will be included in future reports.

Results & a Glance

Federal regulations establish standards for protection against ionizing radiation resulting from
activities conducted under US NRC licenses, such as operation of nuclear power stations. The
U.S. Environmental Protection Agency (US EPA) seiskilng water standards for several types

of radioactive contaminants; the limit for tritium in drinking water is used for comparison
purposes within this report.

Il n 2013, all test results for samples coll ected
program for nuclear power stations were below federal standards and guidelines.

Tritium was the only radionuclide detected attributable to nuclear power station operations. It
was detected in several water samples. Tritium is a normal part of the eftheamb of nuclear
power stations and the concentrations detected were well below the US EPA limit for tritium in
drinking water.

Environmental dosimetry test results provide a baseline of ambient gamma radiation levels
within a teamile radius of each ralear power station, and other background reference locations
across the state.

In 2013, all test results for environmental dosimetry were consistent with established
background levels.
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Analysis of Data

Negative numbers in the tables of this repomt #he values reported by the IEMA
Radiochemistry Laboratory. Each batch of samptesounted with a sample blank to
determine a background for each analytical instrument and each type of medium being
analyzed. That background reading is then subtrdobed the analytical resultWhen the
sample has very little radioactivity, subtracting background values may actually result in a
negative number.

Limits of Detection

All analytical methods have limitations: amounts that are just too small to be detddte
Minimum Detectable Concentration (MDC) in & a p measurei ofhat limitationi an
estimate ofthe lower limit of detection It is defined as the smallest quantity that an
analytical method has 95% likelihood of detecting. For example, th€ Nbr | E MA G s
method fortritium in water is 200 pCi/L. Given a sample with a tritium concentration of 200
pCi/L, our laboratory would detect that tritium approximately 95 times out of 100. Samples
with less than 200 pCi/L could be detected, but with testainty. Conversely, samples with
more than 200 pCi/L would be more likely to be detected, approaching 100% as
concentrations increase.

Analytical methods are chosen, in part, on their MDC. As a general rule, methods are chosen
such that their MDGs less than 10% of any applicable regulatory limit. Table 1 lists MIDC
for selected radionuclides in the various types of samples analyzed.

Table 1: Minimum Detectable Concentrations of Selected Radionuclides

Analyte Wafcer Fi_sh Mi_lk Vege’gables Sedir_nent So_il
(pCi/L) | (pCi/kg) | (pCilL) (pCilkg) (pCilg) (pCilg)
H-3 200
1-131 5
Cs-137 4 14 3 4 0.02 0.02
Co-60 4 15 4 0.02 0.02

Understanding a Test Result with a Confidence Interval

Test results in this report contain columns mfbrmation labeled Result, Uncertainty, and
MDC. This is a standard method for reporting laboratory analysis results, and it allows the
reader to look at factors that may affect the results, or may put the results into perspective.

MDC, minimum detectale concentrationis alsoanii a p walueand can be thought of as
Aif 1t is 1in the sample you aMDX6si Bekbygioend
referencesaluesand should not be used in comparison to the analytical result.

What does dritium result of 519 + 99.5 pCi/L, with 95% confidence, medifat, the unit,
pCi/L, is used to measure the amount of tritium, in picocuries (pCi), present in one liter (L)
of water Thus, the result tells us that the analysis fotmat the sample ctains 519
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picocuries of tritium per literHowever, all measurements have some uncertainty associated

with themi some range of values which the analysis, if repeated, could reasonably be
expected to be the resultn this case, the uncertainty is £ 99Ci/L. If repeated, the

analysis could reasonably be expected to return values as low &s991® = 419.5 pCi/L

and as high as 519 + 99.5=6185pCilLhe st at ement Awith 95% conf
how certain we can be about that range of \allethis case, there is a 95% probability that

the sample contains between 419.5 and 618.5 picocuries of tritium per liter of water.

Radiation Exposure Pathways to Man

Samples collected for the IEMA environmental monitoring program reflect the kritica
pathways that radionuclides could be transported to and ingested by the general population:
water, sediments, and fish from lakes and rivers downstream; groundwater from nearby
wells; milk from local dairies; and, vegetables from nearby farms. Figutepicts the
different exposure pathways through which people may be other exposed to radiation, or may

ingest radioactive material.

Figure 1. Radiation Exposure Pathways to Man
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Water Samples

Nuclear power stations use large volumes of water and fmoeny time to time, discharge this
water to rivers and lakes. This discharge is regulated by th&RS and the lllinois
Environmental Protection Agency (IEPA). Impacted bodies of water include the Kankakee,
lllinois, Rock and Mississippi Rivers, Lake idhigan and Clinton Lake. IEMAtests
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samples from these bodie§ waterandfrom public drinking systems that draw their water
from them.

Plant operations can also impact ground water so IEMA also analyzes samples collected
from wells in and around énuclear power stains Ground water samples are collected

and analyzed quarterly. For all water samples, typicallyligers are collected per quarter.
Water samples are monitored for several radionuclides associatedusigar power plant
operatonsincluding, but not limited toH-3 (tritium), Co60, Co-58, Cs134, Cs137, and

gross alpha and gross beta radiation.

Milk Samples

In an emergengya radioactive form of
iodine, 1-131 (iodinel31) can be
released from nuclear powstations, be
ingeded or inhaled by cowsnd exuded
in their milk. Three of the stations,
Braidwood, Byron and Quad Cities,
have dairies operating within 10 miles of
them, thus IEMAanalyzel samples from
these dairies. Samples consgstof
approximately four liters of mkl mailed
directly to IEMA and analyzed within
five days of sampling by gamma
spectroscopy, specifically for shdned
iodine isotopes. #®m Mayto October,
samplesverecollected every two weeks; sampleere collected once a monfor the rest of
theyear.

| EMAGs r eX3ldoncentratioos in nhilk sampleslicatesthat there were no milk
samples with quantities of radioactiv&é I3 1 above fAnor mal 6 or fAbackec

Soil Samples

Radionuclides released into the air would be expectexv¢atually settle to the ground in
locations downwind. IEMA analyzes soil samples collected from land arouncuthear
power stations Soil samples are collecteshnuallyin the summer All soils are submitted
for gamma spectroscopy analysiscluding, but not limited tp reactorproduced
radionuclides such as @®, Ce58, Cs134, and Cs137. It should be noted that as a
remnant of atmospheric nuclear weapons testigfl 37 is routinely observed isoil and
sedimentt concentrations of 0-0.2 pCig.

Sediment Samples
Radionuclides released into rivers would be expected to accumulate in sediments

downstream. |IEMA analyzes sediment samped are collected from the rivers and lakes
downstream of th@ u c | ear p o effluent peirtsa tSdintemtss abe collected semi
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annually in the spring and fall. All sediments are submitteggamma spectroscopy analysis
including, but not limited tpreactorproduced radionuclides such as-@@ Ce58, Cs134
andCs137. Again, it should be noted thats a remnant of atmospheric nuclear weapons
testing,Cs137is routinely observed in sediment and soil at concentrations of

0.1-0.2 pCi/g.

Fish Samples

Like sediments, fish are excellent accumulators of radionuclides. Fish samgies
collected fromrivers, near nuclear power station discharge points. At each location, two
different species of fishwvere collected. Edible portions of the fistere harvested and
analyzed. Like sediments, fish samplesre analyzed for react@roduced radionuclides

using gamma spectroscopy. During 2013, IEMA analyzed samples of Carp, CGatfrs#,
Chinook Salmon, Freshwater Drum, Golden Redhorse, Largemouth Bass, Smallmouth Bass,
Smallmouth Buffalo, and Walleye.The results showed no concentrations of reactor
produced radionuclides above background levels in any of the sampled fish.

Vegetation Samples

Radionuclides released intbe atmospheravould be expected tdeposit on the ground
downwind from thenuclear power statigrand are transported to the root systof plants
when it rains. Plants may take up or metabolize radioactive materials in th¥egdtation
sampleswvere collectedrom the area around treach gtionin thelate summer or fall All
vegetation samplewere submittedto the IEMA Radioctemistry Laboratoryfor gamma
spectroscopy analysiacluding, but not limited toreactorproduced radionucligesuch as
Co-60, Ce58,Cs134, andCs137. Only naturally occurring K40 was detected

Edible Vegetation {Vegetablg Samples

Edible vegetatio andbr vegetables provide
a pathway for human ingestion of
radionuclides.Around each of theperating
power stations except Clinton, vegetables
were collected from nearby farms.
Generally, two varieties of vegetablegre
collected: one root vegetabéd one leafy
green. Ideally, vegetablesvould be
collected from four farms near each plant:
one north of the plant, one east, one west
and one south, although the farms may vary
from year to year. Like other accumulators,
vegetable samples are analyZed reactor
produced radionuclidesuch as C&0, Ce
58,Cs134andCs 137, using gamma

spectroscopy. Resultablesfor vegethle samples analyzed during 2046 included in the
site-specific discussion section$ this report
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There is no indicatio of concentrations of reactproduced radiomclides above background
levels Only naturallyoccurring k40 was detected.

Ambient Gamma Monitoring

IEMA maintains a network dé15environmental dosimeters around #ie operatinghuclear

power stationsand Zion Unlike the environmental samples described above, dosimeters do
not provide information on what radionuclides are found in the environment. Instead,
dosimeters provide a direct measurement of the total dose produced by all sources of gamma
radiation, including naturally occurring radionuclides and cosmic rays. The dosimeters are
arrayed within alO-mile radius of each plant and are exchanged and analyzed quarterly.
IEMA performs the analysis of the dosimeters at the Springfield Laboratatidoc While

the dosimeters are used to monitor for small changes in ambient background levels of gamma
radiation that could result from plant activities, they also play another importantimaliee

event of a significant of§ite release from a nucleglant the environmental dosimeters
would be collected, reacnd used to determine the extent and magnitude of the release,
along with an estimate of the radiation dose that may have been received

Results Tables for environmental dosimeters analynedgl2013 are included in the site
specificsections of thiseport In addition to the quarterly results, which are expressed as the
averagemillirem per day, we have used those results to calculate the approxmifiaesm

per year that would have beaocrued by an individual at that location for an entire year.
Those numbers can be compared to the average radiation exposure to an individual of 620
millirem per year from various sources (according to the 2009 National Council on Radiation
Pr ot e Keportp. iAppsoximately 8% of that exposure is from Terrestrial and Cosmic
radiation (background radiation), and equals approximatelymBliGem per year.

Figure 2. Sources of Radiation Exposure to Man

Sources of Radiation Exposure
to US Public 2009

Other -1%
= Average Exposure 620

_ mrem
Medical X-Rays-12%

= Assumes average
indoor radon
concentration of 1.3
Internal - 5% pCi/L.

Radon - 37%

Radon is by far the
Nuclear Medicine — greatgst_ single source
12% of radiation exposure
to the general public.
CAT Scans-24%
Consumer Preducts - 2%

Cosmic -5% s : : :
lerrestrial-3%  Source: National Council on Radiztion Protection (NCRP Report 150)
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Braidwood Nuclear Power Station

Braidwood Station is located in Will County in northern lllinois, approximately fifteen miles
southsouthwest of Joliet, lllinois. Tk station utilizes two pressurized water reactors to
generate electricity for Exelon. Uritbegan operation in 1987 anait)2 in 1988.

Liquid effluents from the Braidwood Station are released in controlled batches to the
Kankakee River. Critical patvays forpotentialradiation exposure to the public include

milk, ingestion from drinking water and foodstufésd external gamma radiation from noble
gases. Samples collected include: downstream surface and public drinking waters, private
wells, a conbl surface water, milkrom a local dairy farm, fish, local vegetables, and river
sediments from the Kankakee River.

In 2005 it was discovered that a leak in the line that transported effluents to the Kankakee
River had allowed for the unlicensed releateffluents to groundwater. As a result, tritium
(H-3) was found in ground water and a pond outside the boundaries of the plant. As part of
its efforts to identifyreleasesnd prevent futurexposure to the publitEMA samples water
from public wateways, andinalyzes samplds detect any further spread of the plume.

Water Samples

Water samples are collected from two locations in the Kankakee River, four surface water
locations orsite, nine private drinking water wells, one public well and joulrinking

water supply that draws its water from the Kankakee River approximately six miles
downstream of the effluent point. Ground water samples are collected once each quarter.
Surface water samples are collected weekly and composited for quantylsis All

guarterly water samples are submitted for gross alpha, gross beta, tritium and gamma
spectroscopy analyses.
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Tritium (H-3) is a normal component of the effluent stream of nuclear power plants. Liquid
effluents from théBraidwoodstation argeleased to thEankakeeRiver under permit from

the lllinois Environmetal Protection Agency (IEPA). TabReshowsresultsfor tritium in

water sampletaken around the Braidwood Nuclear Power Statibime highest tritium level
9,890 pCi/L,wasfound n the Kankakee River in Augustndis well below the US EPA
drinking waterstandardof 20,000 pCi/L.

Water samples aiereened fogross alphandgross betactivity. Table 3 shows the results
of alphdbetascreening Samples are alsmalyzedor several gammamitting

radionuclides associated witliclear power plant operatiomgluding, but not limited tp
Co-58, C660,Cs 134, andCs-137. None of these were detectedil3. Table4 shows
results for analysis of water samples taken from tlaédBrood area.

Table 2. Tritium in Water Sample Results for Braidwood Area
Results are in picauries per liter (pCi/L)

Location | Date | Result | Error MDC
BD-51 (PW-015) F. Residence Well 1/8/2013 -16.1 81.6 138.0
PW-006 1/8/2013 -29.9 81.2 138.0
PW-011 1/8/2013 -6.9 81.8 138.0
PW-013 1/8/2013 89.6 84.4 138.0
PW-016 1/8/2013 -36.7 81.0 138.0
BD-13; Braidwood City Hall 1/11/2013 -27.5 69.1 118.0
BD-34; G. Residence Well 1/11/2013 -15.4 99.5 168.0
BD-35; J. Residence Well 1/11/2013 4.4 99.9 168.0
BD-36 H. Residence (quarterly grab) 1/11/2013 180.0 104.0 168.0
BD-37; N. Residence Well 1/11/2013 0.0 67.7 114.0
BD-50 S. Residence Well 1/11/2013 -2.2 99.8 168.0
BD-51 (PW-015) F. Residence Well 1/11/2013 -11.0 99.5 168.0
BD-54 (PW-007) C. Residence Well 1/11/2013 72.5 101.0 168.0
DS-02 3/20/2013 132.0 84.7 137.0
BD-10 Kankakee River D.S. 3/31/2013 18.4 70.9 118.0
BD-22 Kankakee R.@ Wilmington Waterworks 3/31/2013 375.0 81.2 118.0
BD-25 Kankakee River U.S.(replaces BD-7) 3/31/2013 9.2 70.6 118.0
BD-38 Drainage Ditch H. 3/31/2013 124.0 74.1 118.0
BD-40 Cooling Lake 3/31/2013 106.0 73.5 118.0
BD-55 N. Pond F. 3/31/2013 87.4 73.0 118.0
BD-56 S. Pond F. 3/31/2013 -30.8 99.4 168.0
BD-13; Braidwood City Hall 4/11/2013 -49.9 66.2 114.0
BD-34; G. Residence Well 4/11/2013 -43.4 66.4 114.0
BD-35; J. Residence Well 4/11/2013 -2.3 70.0 118.0
BD-36 H. Residence (quarterly grab) 4/11/2013 105.0 73.3 118.0
BD-37; N. Residence Well 4/11/2013 32.1 71.0 118.0
BD-50 S. Residence Well 4/11/2013 -4.6 69.9 118.0
BD-51 (PW-015) F. Residence Well 4/11/2013 64.2 72.0 118.0
BD-54 (PW-007) C. Residence Well 4/11/2013 36.7 71.2 118.0
BD-51 (PW-015) F. Residence Well 4/16/2013 13.6 81.2 136.0
PW-006 4/16/2013 -11.3 80.5 136.0
PW-006P 4/16/2013 15.8 81.2 136.0
PW-011 4/16/2013 -72.4 78.8 136.0
PW-013 4/16/2013 4.5 80.9 136.0
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Location Date Result Error MDC

PW-016 4/16/2013 -49.8 79.4 136.0
SW-005 4/16/2013 317 81.6 136.0
BD-13; Braidwood City Hall 6/11/2013 28.6 79.3 132.0
Braidwood Cooling Lake at north boat launch 6/19/2013 -65.3 65.3 113.0
Braidwood Cooling Lake at south boat launch 6/19/2013 69.6 69.4 113.0
Kankakee R. at Des Plaine Cons Area Boat Launch 6/19/2013 -13.0 66.8 113.0
Kankakee R. at Kankakee River State Park boat launch 6/19/2013 -8.7 67.0 113.0
Kankakee R. at Wilmington Island Park. S. end of island above dam 6/19/2013 26.1 68.0 113.0
BD-40 Cooling Lake 6/30/2013 35.1 79.2 132.0
BD-55 N. Pond F. 6/30/2013 149.0 82.2 132.0
BD-35; J. Residence Well 7/11/2013 -4.4 78.0 131.0
BD-36 H. Residence (quarterly grab) 7/11/2013 166.0 114.0 185.0
BD-37; N. Residence Well 7/11/2013 25.4 111.0 185.0
BD-50 S. Residence Well 7/11/2013 -106.0 108.0 185.0
BD-51 (PW-015) F. Residence Well 7/11/2013 27.7 111.0 185.0
BD-54 (PW-007) C. Residence Well 7/11/2013 57.7 111.0 185.0
BD-51 (PW-015) F. Residence Well 7/15/2013 -23.5 112.0 188.0
PW-006 7/15/2013 211 113.0 188.0
PW-006 7/15/2013 -64.7 77.9 134.0
PW-006P 7/15/2013 40.2 80.8 134.0
PW-011 7/15/2013 -37.9 78.7 134.0
PW-013 7/15/2013 -8.9 79.5 134.0
PW-016 7/15/2013 -18.8 112.0 188.0
SW-005 7/15/2013 115.0 114.0 188.0
BD-34; G. Residence Well 8/1/2013 -25.3 109.0 185.0
Braidwood Cooling Lake at south boat launch 8/8/2013 41.2 110.0 184.0
Braidwood Cooling Lake at north boat launch 8/28/2013 57.2 110.0 184.0
Kankakee R. at Des Plaine Cons Area Boat Launch 8/28/2013 9890.0 235.0 184.0
Kankakee R. at Kankakee River State Park boat launch 8/28/2013 -11.4 109.0 184.0
Kankakee R. at Wilmington Island Park. S. end of island above dam 8/28/2013 1650.0 139.0 184.0
DS-02 9/28/2013 146.0 82.7 133.0
DS-02 10/6/2013 538.0 92.1 132.0
MW-109 D 10/6/2013 48.5 80.0 132.0
MW-111 DR 10/6/2013 79.3 80.8 132.0
MW-130 D 10/6/2013 30.9 79.6 132.0
MW-131 D 10/6/2013 57.3 80.2 132.0
MW-131 D 10/6/2013 -44.0 77.4 132.0
MW-134 D 10/18/2013 19.8 79.1 132.0
BD-51 (PW-015) F. Residence Well 10/22/2013 -28.6 77.8 132.0
PW-006 10/22/2013 -37.4 77.5 132.0
PW-006 A 10/22/2013 -32.4 110.0 186.0
PW-006P 10/22/2013 59.4 80.1 132.0
PW-013 10/22/2013 -104.0 108.0 186.0
PW-016 10/22/2013 4.4 78.7 132.0
SW-005 10/22/2013 -6.9 110.0 186.0
BD-34; G. Residence Well 11/7/2013 39.5 79.5 132.0
Braidwood Cooling Lake at north boat launch 12/10/2013 13.1 78.6 131.0
Braidwood Cooling Lake at south boat launch 12/10/2013 15.3 78.6 131.0
Kankakee R. at Kankakee River State Park boat launch 12/10/2013 -2.3 110.0 185.0
Kankakee R. at Wilmington Island Park. S. end of island above dam 12/10/2013 48.2 79.5 131.0
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Table 3. Sample Results for Alpha/Beta Screening of Water om the Braidwood Area
Results are in picauries per liter (pCi/L)

Location Quarter 1 Quarter 2 Quarter 3 Quarter 4
Alpha | Beta | Alpha | Beta | Alpha | Beta | Alpha | Beta
BD-10 Kankakee River D.S.
Results 0.6 3.5 2.1 2.5
Error 1.3 2.2 1.2 2.1
MDC 2.0 3.7 1.8 3.5
BD-13; Braidwood City Hall
Results 34.9 24.7 59.0 37.8 6.7 14.0
Error 2.5 2.6 3.0 3.1 15 2.4
MDC 1.7 3.4 1.9 3.8 1.8 3.5
BD-22 Kankakee R.@ Wilmington
Waterworks
Results -0.1 3.3 0.3 2.2
Error 1.2 2.2 1.1 2.1
MDC 2.0 3.7 1.8 3.5
BD-25 Kankakee River
U.S.(replaces BD-7)
Results -0.2 5.8 0.9 5.4
Error 1.2 2.3 1.2 2.2
MDC 2.0 3.7 1.8 3.5
BD-34; G. Residence Well
Results 0.5 5.8 1.0 3.1 2.7 6.6 0.8 0.8
Error 1.2 2.2 1.2 2.3 15 2.5 1.4 2.3
MDC 1.8 3.4 1.9 3.8 2.2 4.0 2.1 3.9
BD-35; J. Residence Well
Results 4.4 6.2 15 7.5 -0.4 5.6
Error 15 1.9 1.1 2.4 1.3 2.6
MDC 1.9 3.0 1.6 3.8 2.1 4.2
BD-36 H. Residence (quarterly
grab)
Results 1.3 8.9 1.3 6.8 2.1 5.6
Error 1.2 2.2 1.1 2.4 1.5 2.5
MDC 1.8 3.4 1.6 3.8 2.2 4.0
BD-37; N. Residence Well
Results 15 3.9 0.6 7.3 0.0 4.1
Error 1.3 1.9 1.1 2.4 1.4 2.4
MDC 1.9 3.0 1.6 3.8 2.2 4.0
BD-38 Drainage Ditch H.
Results 0.6 4.8 2.2 5.2
Error 1.3 2.3 1.2 2.2
MDC 2.0 3.7 1.8 3.5
BD-40 Cooling Lake
Results 15 6.4 0.4 3.2
Error 1.3 2.3 1.3 2.6
MDC 2.0 3.7 2.1 4.2
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Location Quarter 1 Quarter 2 Quarter 3 Quarter 4
Alpha | Beta | Alpha | Beta | Alpha | Beta | Alpha | Beta
BD-50 S. Residence Well
Results 0.5 4.8 0.4 1.3 -0.3 1.1
Error 1.3 1.9 1.0 2.3 1.3 2.4
MDC 1.9 3.0 1.6 3.8 2.2 4.0
BD-51 (PW-015) F. Residence Well
Results 4.5 15 1.7 1.4 0.3 0.0
Error 15 1.8 1.1 2.3 1.4 2.3
MDC 1.9 3.0 1.6 3.8 2.2 4.0
BD-54 (PW-007) C. Residence Well
Results -0.3 5.8 1.6 6.4 1.0 5.1
Error 1.1 2.2 1.1 2.4 1.4 2.5
MDC 1.8 3.4 1.6 3.8 2.2 4.0
BD-55 N. Pond F.
Results 0.7 3.3 0.1 1.6
Error 1.3 2.2 1.3 2.5
MDC 2.0 3.7 2.1 4.2
BD-56 S. Pond F.
Results 0.9 34
Error 1.2 2.2
MDC 1.8 3.5
Braidwood Cooling Lake at north
boat launch
Results 2.6 11.0 3.5 4.2
Error 2.6 5.0 1.5 2.6
MDC 4.0 8.0 2.1 4.3
Braidwood Cooling Lake at south
boat launch
Results 1.3 5.0 3.8 4.5
Error 1.4 2.6 1.5 2.6
MDC 2.1 4.2 2.1 4.3
Kankakee R. at Des Plaines Cons
Area Boat Launch
Results 1.6 7.5
Error 2.6 4.9
MDC 4.0 8.0
Kankakee R. at Kankakee River
State Park boat launch
Results 0.9 1.8 1.5 3.3
Error 2.5 4.7 1.4 2.6
MDC 4.0 8.0 2.1 4.3
Kankakee R. at Wilmington Island
Park. S. end of island above dam
Results 0.2 4.3 1.3 25
Error 2.5 4.8 1.4 2.6
MDC 4.0 8.0 2.1 4.3
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Table 4. Gamma Spectroscopysample Results for Other Raionuclides in Water from
the Braidwood Area
Results are in piceauries per liter (pCi/L)

Location | Date | Nuclide | Result | Error MDC
BD-34; G. Residence Well 1/11/2013 Co-58 0.0 25 3.6
BD-34; G. Residence Well 1/11/2013 @ Co-60 1.0 1.7 2.8
BD-34; G. Residence Well 1/11/2013 @ Cs-134 0.6 1.7 2.7
BD-34; G. Residence Well 1/11/2013 = Cs-137 0.8 1.6 2.6
BD-35; J. Residence Well 1/11/2013 = Co-58 0.0 23 3.7
BD-35; J. Residence Well 1/11/2013 Co-60 -1.2 25 3.5
BD-35; J. Residence Well 1/11/2013 Cs-134 -1.2 23 35
BD-35; J. Residence Well 1/11/2013  Cs-137 -0.5 2.2 3.3
BD-36 H. Residence (quarterly grab) 1/11/2013 | Co-58 -2.9 1.4 35
BD-36 H. Residence (quarterly grab) 1/11/2013 | Co-60 0.8 1.1 3.1
BD-36 H. Residence (quarterly grab) 1/11/2013 Cs-134 1.7 1.1 3.3
BD-36 H. Residence (quarterly grab) 1/11/2013 Cs-137 -0.7 1.1 3.0
BD-37; N. Residence Well 1/11/2013 = Co-58 0.3 15 4.3
BD-37; N. Residence Well 1/11/2013 Co-60 1.6 1.3 4.0
BD-37; N. Residence Well 1/11/2013 Cs-134 -0.8 15 4.0
BD-37; N. Residence Well 1/11/2013 @ Cs-137 -04 1.3 3.7
BD-50 S. Residence Well 1/11/2013 = Co-58 -1.0 2.2 3.1
BD-50 S. Residence Well 1/11/2013 = Co-60 1.0 21 3.2
BD-50 S. Residence Well 1/11/2013 Cs-134 -1.2 2.1 3.0
BD-50 S. Residence Well 1/11/2013  Cs-137 -0.5 2.2 3.2
BD-51 (PW-015) F. Residence Well 1/11/2013 Co-58 0.6 4.0 3.1
BD-51 (PW-015) F. Residence Well 1/11/2013 = Co-60 -0.8 4.2 2.9
BD-51 (PW-015) F. Residence Well 1/11/2013 @ Cs-134 15 3.7 3.0
BD-51 (PW-015) F. Residence Well 1/11/2013 @ Cs-137 -0.1 3.2 25
BD-54 (PW-007) C. Residence Well 1/11/2013 = Co-58 -1.3 1.0 3.0
BD-54 (PW-007) C. Residence Well 1/11/2013 Co-60 0.6 1.0 3.0
BD-54 (PW-007) C. Residence Well 1/11/2013 Cs-134 -0.2 0.9 2.8
BD-54 (PW-007) C. Residence Well 1/11/2013  Cs-137 -0.7 0.9 2.8
BD-10 Kankakee River D.S. 3/31/2013 Co-58 -0.6 1.6 4.7
BD-10 Kankakee River D.S. 3/31/2013 | Co-60 1.4 1.4 4.3
BD-10 Kankakee River D.S. 3/31/2013  Cs-134 1.9 1.3 4.1
BD-10 Kankakee River D.S. 3/31/2013 = Cs-137 1.7 1.2 3.8
BD-22 Kankakee R.@ Wilmington Waterworks 3/31/2013 Co-58 -1.3 1.4 4.2
BD-22 Kankakee R.@ Wilmington Waterworks 3/31/2013 | Co-60 -2.2 1.3 3.5
BD-22 Kankakee R.@ Wilmington Waterworks 3/31/2013  Cs-134 -0.6 1.3 3.8
BD-22 Kankakee R.@ Wilmington Waterworks 3/31/2013 Cs-137 -0.2 1.1 3.2
BD-25 Kankakee River U.S.(replaces BD-7) 3/31/2013 | Co-58 0.9 14 4.3
BD-25 Kankakee River U.S.(replaces BD-7) 3/31/2013 = Co-60 0.4 1.2 3.5
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Location Date Nuclide | Result Error MDC
BD-25 Kankakee River U.S.(replaces BD-7) 3/31/2013  Cs-134 1.3 1.1 3.4
BD-25 Kankakee River U.S.(replaces BD-7) 3/31/2013 Cs-137 -1.3 1.1 3.0
BD-38 Drainage Ditch H. 3/31/2013 Co-58 0.4 1.8 5.3
BD-38 Drainage Ditch H. 3/31/2013  Co-60 -1.7 1.6 4.2
BD-38 Drainage Ditch H. 3/31/2013 Cs-134 1.3 1.4 4.2
BD-38 Drainage Ditch H. 3/31/2013  Cs-137 -0.8 1.2 3.5
BD-40 Cooling Lake 3/31/2013  Co-58 -1.2 1.4 4.0
BD-40 Cooling Lake 3/31/2013 Co-60 0.8 0.9 29
BD-40 Cooling Lake 3/31/2013 Cs-134 1.1 1.0 3.2
BD-40 Cooling Lake 3/31/2013 Cs-137 1.2 0.9 3.0
BD-55 N. Pond F. 3/31/2013 Co-58 -0.9 1.5 4.4
BD-55 N. Pond F. 3/31/2013 Co-60 -3.7 1.4 33
BD-55 N. Pond F. 3/31/2013  Cs-134 -15 1.2 3.5
BD-55 N. Pond F. 3/31/2013 = Cs-137 -1.0 1.0 3.0
BD-34; G. Residence Well 4/11/2013 = Co-58 0.1 2.0 3.0
BD-34; G. Residence Well 4/11/2013 Co-60 -0.8 1.8 2.6
BD-34; G. Residence Well 4/11/2013 Cs-134 0.2 1.7 2.7
BD-34; G. Residence Well 4/11/2013  Cs-137 0.6 1.6 2.6
BD-35; J. Residence Well 4/11/2013 Co-58 0.6 1.2 3.7
BD-35; J. Residence Well 4/11/2013 = Co-60 -0.3 11 3.0
BD-35; J. Residence Well 4/11/2013 Cs-134 -0.3 1.2 3.3
BD-35; J. Residence Well 4/11/2013 = Cs-137 0.7 1.0 3.2
BD-36 H. Residence (quarterly grab) 4/11/2013 = Co-58 0.9 1.3 3.8
BD-36 H. Residence (quarterly grab) 4/11/2013 = Co-60 -0.4 1.3 3.5
BD-36 H. Residence (quarterly grab) 4/11/2013 = Cs-134 -2.0 14 3.6
BD-36 H. Residence (quarterly grab) 4/11/2013 = Cs-137 -14 1.1 3.1
BD-37; N. Residence Well 4/11/2013 Co-58 1.8 1.4 4.4
BD-37; N. Residence Well 4/11/2013 Co-60 1.5 1.1 3.6
BD-37; N. Residence Well 4/11/2013 = Cs-134 0.9 1.2 3.8
BD-37; N. Residence Well 4/11/2013 = Cs-137 -0.3 1.3 3.7
BD-50 S. Residence Well 4/11/2013 Co-58 0.3 1.2 3.6
BD-50 S. Residence Well 4/11/2013 = Co-60 0.4 1.2 3.6
BD-50 S. Residence Well 4/11/2013 = Cs-134 1.8 1.2 3.8
BD-50 S. Residence Well 4/11/2013 = Cs-137 -0.7 1.1 3.2
BD-51 (PW-015) F. Residence Well 4/11/2013 = Co-58 0.6 1.1 3.4
BD-51 (PW-015) F. Residence Well 4/11/2013 Co-60 0.4 1.1 3.2
BD-51 (PW-015) F. Residence Well 4/11/2013 @ Cs-134 -1.4 1.1 3.0
BD-51 (PW-015) F. Residence Well 4/11/2013 = Cs-137 -2.4 1.1 29
BD-54 (PW-007) C. Residence Well 4/11/2013 = Co-58 0.1 1.3 3.8
BD-54 (PW-007) C. Residence Well 4/11/2013 Co-60 2.1 1.1 3.6
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Location Date Nuclide Result Error MDC

BD-54 (PW-007) C. Residence Well 4/11/2013 @ Cs-134 0.4 1.3 3.8
BD-54 (PW-007) C. Residence Well 4/11/2013  Cs-137 -2.3 1.1 3.0
BD-13; Braidwood City Hall 6/11/2013  Co-58 1.0 2.6 7.6
BD-13; Braidwood City Hall 6/11/2013 | Co-60 0.3 0.9 2.7
BD-13; Braidwood City Hall 6/11/2013 Cs-134 -0.6 1.1 3.0
BD-13; Braidwood City Hall 6/11/2013 Cs-137 -0.2 0.8 25
Braidwood Cooling Lake at north boat launch 6/19/2013 | Co-58 2.6 1.6 53
Braidwood Cooling Lake at north boat launch 6/19/2013  Co-60 0.0 1.2 35
Braidwood Cooling Lake at north boat launch 6/19/2013  Cs-134 -0.1 1.2 3.5
Braidwood Cooling Lake at north boat launch 6/19/2013 Cs-137 -0.1 1.1 3.4
Braidwood Cooling Lake at south boat launch 6/19/2013  Co-58 0.5 1.2 3.7
Braidwood Cooling Lake at south boat launch 6/19/2013 @ Co-60 0.7 1.0 3.0
Braidwood Cooling Lake at south boat launch 6/19/2013 Cs-134 0.4 1.0 3.1
Braidwood Cooling Lake at south boat launch 6/19/2013 Cs-137 -1.4 0.9 2.7
Kankakee R. at Des Plaine Cons Area Boat Launch 6/19/2013 | Co-58 0.9 1.9 5.7
Kankakee R. at Des Plaine Cons Area Boat Launch 6/19/2013  Co-60 -0.7 1.3 3.5
Kankakee R. at Des Plaine Cons Area Boat Launch 6/19/2013 Cs-134 0.0 1.4 4.0
Kankakee R. at Des Plaine Cons Area Boat Launch 6/19/2013 = Cs-137 11 1.4 4.1
Kankakee R. at Kankakee River State Park boat

launch 6/19/2013 | Co-58 -1.3 1.6 4.8
Kankakee R. at Kankakee River State Park boat

launch 6/19/2013 | Co-60 -0.7 1.3 3.7
Kankakee R. at Kankakee River State Park boat

launch 6/19/2013 Cs-134 0.4 1.2 3.8
Kankakee R. at Kankakee River State Park boat

launch 6/19/2013 = Cs-137 0.4 1.1 3.3
Kankakee R. at Wilmington Island Park. South end of

island above dam 6/19/2013  Co-58 -1.0 1.7 4.8
Kankakee R. at Wilmington Island Park. South end of

island above dam 6/19/2013 Co-60 -1.2 1.2 3.2
Kankakee R. at Wilmington Island Park. South end of

island above dam 6/19/2013 Cs-134 0.4 1.2 3.6
Kankakee R. at Wilmington Island Park. South end of

island above dam 6/19/2013 Cs-137 1.6 1.0 3.3
BD-10 Kankakee River D.S. 6/30/2013 @ Co-58 -5.5 2.4 6.3
BD-10 Kankakee River D.S. 6/30/2013 | Co-60 -1.0 1.1 3.1
BD-10 Kankakee River D.S. 6/30/2013 Cs-134 0.3 1.2 3.7
BD-10 Kankakee River D.S. 6/30/2013 Cs-137 0.3 1.0 3.1
BD-22 Kankakee R.@ Wilmington Waterworks 6/30/2013 Co-58 2.1 1.7 5.5
BD-22 Kankakee R.@ Wilmington Waterworks 6/30/2013 | Co-60 2.1 0.9 3.1
BD-22 Kankakee R.@ Wilmington Waterworks 6/30/2013 Cs-134 2.0 1.0 3.4
BD-22 Kankakee R.@ Wilmington Waterworks 6/30/2013 = Cs-137 0.8 0.9 2.9
BD-25 Kankakee River U.S.(replaces BD-7) 6/30/2013 | Co-58 0.8 2.3 6.6
BD-25 Kankakee River U.S.(replaces BD-7) 6/30/2013 = Co-60 0.1 1.1 3.1
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Location Date Nuclide Result Error MDC

BD-25 Kankakee River U.S.(replaces BD-7) 6/30/2013 Cs-134 0.9 1.2 3.7
BD-25 Kankakee River U.S.(replaces BD-7) 6/30/2013 = Cs-137 0.8 0.9 3.0
BD-38 Drainage Ditch H. 6/30/2013  Co-58 -0.4 2.0 6.2
BD-38 Drainage Ditch H. 6/30/2013 Co-60 -0.4 1.1 3.2
BD-38 Drainage Ditch H. 6/30/2013 = Cs-134 -0.3 1.1 3.4
BD-38 Drainage Ditch H. 6/30/2013 Cs-137 1.1 0.9 29
BD-40 Cooling Lake 6/30/2013 Co-58 -0.2 2.1 6.5
BD-40 Cooling Lake 6/30/2013 @ Co-60 1.4 1.1 3.3
BD-40 Cooling Lake 6/30/2013 = Cs-134 0.1 1.0 3.1
BD-40 Cooling Lake 6/30/2013 Cs-137 -0.8 0.9 2.8
BD-55 N. Pond F. 6/30/2013  Co-58 0.4 2.2 6.8
BD-55 N. Pond F. 6/30/2013  Co-60 0.8 1.0 3.1
BD-55 N. Pond F. 6/30/2013  Cs-134 0.0 11 3.3
BD-55 N. Pond F. 6/30/2013  Cs-137 0.3 0.9 2.9
BD-35; J. Residence Well 7/11/2013 Co-58 7.1 2.2 7.3
BD-35; J. Residence Well 7/11/2013  Co-60 -0.8 1.2 3.4
BD-35; J. Residence Well 7/11/2013  Cs-134 0.1 1.3 3.8
BD-35; J. Residence Well 7/11/2013 @ Cs-137 1.4 1.0 3.3
BD-36 H. Residence (quarterly grab) 7/11/2013 @ Co-58 3.9 2.2 6.9
BD-36 H. Residence (quarterly grab) 7/11/2013  Co-60 1.1 0.9 2.8
BD-36 H. Residence (quarterly grab) 7/11/2013 Cs-134 -1.3 1.1 3.0
BD-36 H. Residence (quarterly grab) 7/11/2013 Cs-137 0.3 0.9 2.8
BD-37; N. Residence Well 7/11/2013 Co-58 -0.4 21 6.6
BD-37; N. Residence Well 7/11/2013 | Co-60 -0.1 1.0 2.9
BD-37; N. Residence Well 7/11/2013 Cs-134 0.2 1.0 3.2
BD-37; N. Residence Well 7/11/2013  Cs-137 -0.5 0.9 2.8
BD-50 S. Residence Well 7/11/2013 Co-58 0.1 34 54
BD-50 S. Residence Well 7/11/2013  Co-60 0.2 2.0 3.0
BD-50 S. Residence Well 7/11/2013  Cs-134 0.5 1.8 3.0
BD-50 S. Residence Well 7/11/2013 Cs-137 0.0 1.5 24
BD-51 (PW-015) F. Residence Well 7/11/2013  Co-58 -3.0 2.2 6.0
BD-51 (PW-015) F. Residence Well 7/11/2013 Co-60 1.3 0.9 29
BD-51 (PW-015) F. Residence Well 7/11/2013 Cs-134 1.1 1.1 3.3
BD-51 (PW-015) F. Residence Well 7/11/2013 Cs-137 1.0 0.9 29
BD-54 (PW-007) C. Residence Well 7/11/2013 Co-58 -1.2 2.1 6.3
BD-54 (PW-007) C. Residence Well 7/11/2013 | Co-60 0.4 1.0 3.1
BD-54 (PW-007) C. Residence Well 7/11/2013 Cs-134 1.1 1.0 3.1
BD-54 (PW-007) C. Residence Well 7/11/2013 = Cs-137 11 0.9 3.0
BD-34; G. Residence Well 8/1/2013 Co-58 -4.0 2.1 5.6
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Location Date Nuclide Result Error MDC

BD-34; G. Residence Well 8/1/2013  Co-60 0.4 1.2 3.6
BD-34; G. Residence Well 8/1/2013 Cs-134 -0.5 1.2 3.4
BD-34; G. Residence Well 8/1/2013  Cs-137 0.0 1.0 3.0
Braidwood Cooling Lake at south boat launch 8/8/2013  Co-58 1.9 15 4.6
Braidwood Cooling Lake at south boat launch 8/8/2013  Co-60 0.5 0.9 2.7
Braidwood Cooling Lake at south boat launch 8/8/2013 Cs-134 0.6 1.0 3.1
Braidwood Cooling Lake at south boat launch 8/8/2013  Cs-137 0.9 0.9 2.7
Braidwood Cooling Lake at north boat launch 8/28/2013  Co-58 45 15 4.8
Braidwood Cooling Lake at north boat launch 8/28/2013 | Co-60 0.9 1.0 29
Braidwood Cooling Lake at north boat launch 8/28/2013 Cs-134 -0.5 1.0 2.8
Braidwood Cooling Lake at north boat launch 8/28/2013 Cs-137 2.9 0.8 2.8
Kankakee R. at Des Plaine Cons Area Boat Launch 8/28/2013 | Co-58 -2.2 21 5.6
Kankakee R. at Des Plaine Cons Area Boat Launch 8/28/2013 | Co-60 1.0 1.4 4.0
Kankakee R. at Des Plaine Cons Area Boat Launch 8/28/2013 @ Cs-134 1.7 1.4 4.2
Kankakee R. at Des Plaine Cons Area Boat Launch 8/28/2013 = Cs-137 0.8 1.2 3.7
Kankakee R. at Kankakee River State Park boat

launch 8/28/2013 = Co-58 -3.2 15 4.2
Kankakee R. at Kankakee River State Park boat

launch 8/28/2013 | Co-60 0.1 1.0 3.1
Kankakee R. at Kankakee River State Park boat

launch 8/28/2013 Cs-134 0.3 1.0 3.2
Kankakee R. at Kankakee River State Park boat

launch 8/28/2013  Cs-137 -0.6 0.9 2.8
Kankakee R. at Wilmington Island Park. South end of

island above dam 8/28/2013 @ Co-58 15 1.6 5.0
Kankakee R. at Wilmington Island Park. South end of

island above dam 8/28/2013 | Co-60 -0.9 1.2 3.3
Kankakee R. at Wilmington Island Park. South end of

island above dam 8/28/2013 @ Cs-134 0.1 1.2 3.6
Kankakee R. at Wilmington Island Park. South end of

island above dam 8/28/2013  Cs-137 -2.2 1.1 3.0
BD-13; Braidwood City Hall 10/10/2013 @ Co-58 2.2 1.9 6.2
BD-13; Braidwood City Hall 10/10/2013 = Co-60 -0.7 1.3 3.5
BD-13; Braidwood City Hall 10/10/2013 = Cs-134 0.1 1.2 3.5
BD-13; Braidwood City Hall 10/10/2013 = Cs-137 0.8 1.0 3.2
BD-35; J. Residence Well 10/11/2013 @ Co-58 -1.7 3.4 4.8
BD-35; J. Residence Well 10/11/2013 = Co-60 0.6 1.9 3.0
BD-35; J. Residence Well 10/11/2013 @ Cs-134 2.4 1.9 3.2
BD-35; J. Residence Well 10/11/2013 = Cs-137 -0.6 1.7 2.6
BD-36 H. Residence (quarterly grab) 10/11/2013 @ Co-58 -0.4 3.3 4.7
BD-36 H. Residence (quarterly grab) 10/11/2013 = Co-60 0.4 1.8 2.8
BD-36 H. Residence (quarterly grab) 10/11/2013 Cs-134 -0.2 1.8 2.9
BD-36 H. Residence (quarterly grab) 10/11/2013 = Cs-137 -0.5 1.7 25
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Location Date Nuclide | Result Error MDC
BD-37; N. Residence Well 10/11/2013 = Co-58 -0.1 1.7 4.9
BD-37; N. Residence Well 10/11/2013 Co-60 0.5 0.9 2.6
BD-37; N. Residence Well 10/11/2013  Cs-134 -0.8 11 3.2
BD-37; N. Residence Well 10/11/2013  Cs-137 -1.7 0.9 2.6
BD-50 S. Residence Well 10/11/2013 Co-58 -0.7 2.1 6.2
BD-50 S. Residence Well 10/11/2013 = Co-60 -0.2 14 3.9
BD-50 S. Residence Well 10/11/2013 = Cs-134 -1.0 1.4 3.9
BD-50 S. Residence Well 10/11/2013 = Cs-137 -0.8 11 3.2
BD-51 (PW-015) F. Residence Well 10/11/2013 Co-58 24 1.5 5.1
BD-51 (PW-015) F. Residence Well 10/11/2013  Co-60 -0.4 1.1 3.2
BD-51 (PW-015) F. Residence Well 10/11/2013 Cs-134 2.0 1.1 3.8
BD-51 (PW-015) F. Residence Well 10/11/2013 = Cs-137 -0.6 1.0 3.1
BD-54 (PW-007) C. Residence Well 10/11/2013  Co-58 1.6 1.6 5.0
BD-54 (PW-007) C. Residence Well 10/11/2013 = Co-60 0.8 11 3.2
BD-54 (PW-007) C. Residence Well 10/11/2013 Cs-134 2.4 1.0 34
BD-54 (PW-007) C. Residence Well 10/11/2013 = Cs-137 -1.4 1.0 29
BD-10 Kankakee River D.S. 10/15/2013 @ Co-58 2.8 1.8 5.7
BD-10 Kankakee River D.S. 10/15/2013 = Co-60 1.1 11 35
BD-10 Kankakee River D.S. 10/15/2013 = Cs-134 -0.2 1.3 3.7
BD-10 Kankakee River D.S. 10/15/2013 = Cs-137 -0.5 1.0 3.0
BD-22 Kankakee R.@ Wilmington Waterworks 10/15/2013 = Co-58 -1.8 34 4.8
BD-22 Kankakee R.@ Wilmington Waterworks 10/15/2013 Co-60 -0.3 2.0 2.8
BD-22 Kankakee R.@ Wilmington Waterworks 10/15/2013 @ Cs-134 0.5 1.7 2.7
BD-22 Kankakee R.@ Wilmington Waterworks 10/15/2013 = Cs-137 0.1 1.7 2.6
BD-25 Kankakee River U.S.(replaces BD-7) 10/15/2013 @ Co-58 -1.3 2.3 6.4
BD-25 Kankakee River U.S.(replaces BD-7) 10/15/2013 = Co-60 -1.1 14 3.6
BD-25 Kankakee River U.S.(replaces BD-7) 10/15/2013 Cs-134 2.3 1.3 4.1
BD-25 Kankakee River U.S.(replaces BD-7) 10/15/2013 = Cs-137 -0.6 1.3 3.6
BD-38 Drainage Ditch H. 10/15/2013 = Co-58 -0.7 1.9 5.8
BD-38 Drainage Ditch H. 10/15/2013 Co-60 0.8 1.2 3.6
BD-38 Drainage Ditch H. 10/15/2013 Cs-134 24 1.2 4.0
BD-38 Drainage Ditch H. 10/15/2013  Cs-137 -0.5 1.1 3.3
BD-40 Cooling Lake 10/15/2013 Co-58 -1.8 1.6 4.7
BD-40 Cooling Lake 10/15/2013 Co-60 2.2 1.0 3.3
BD-40 Cooling Lake 10/15/2013 @ Cs-134 0.6 1.0 3.2
BD-40 Cooling Lake 10/15/2013 = Cs-137 0.9 0.9 2.9
BD-55 N. Pond F. 10/15/2013 Co-58 0.0 1.8 5.2
BD-55 N. Pond F. 10/15/2013 = Co-60 1.0 0.9 2.8
BD-55 N. Pond F. 10/15/2013 @ Cs-134 -0.9 1.0 29
BD-55 N. Pond F. 10/15/2013 @ Cs-137 0.1 0.8 2.6
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Location Date Nuclide Result Error MDC

BD-56 S. Pond F. 10/15/2013 Co-58 -3.4 2.1 55
BD-56 S. Pond F. 10/15/2013 Co-60 -0.3 1.1 3.1
BD-56 S. Pond F. 10/15/2013 Cs-134 0.8 1.3 3.7
BD-56 S. Pond F. 10/15/2013  Cs-137 0.6 0.9 3.0
BD-34; G. Residence Well 11/7/2013 Co-58 -0.6 1.4 3.9
BD-34; G. Residence Well 11/7/2013 = Co-60 -0.6 0.9 25
BD-34; G. Residence Well 11/7/2013 Cs-134 0.2 1.0 3.0
BD-34; G. Residence Well 11/7/2013 Cs-137 0.4 0.8 2.6
Milk Samples

Milk sampleswerecollected from two nearby dairies. Each month, approximately four liters
of milk werecollected and mailed directly to the IEMRadiochemistry Laboratory
Samplesvereanalyzed within five days of sampling by gamma spectroscopy, sdigific

for shortlived iodine isotopes.

No radionuclides associated with nuclear postationoperations were detected in milk
samples collected near Braidwood. Only naturally occurridKvas detected, and it was
within the range typical of establishbdckground1,266to 14,700 pCi/L). See Tabl&
(below)for lodine-131results from milk samplesken from Braidwoodirea dairies

Table 5. lodine-131in Milk Sample Results for Braidwood Area
Results are in picauries per liter (pCi/L)

DATE BD-17 Dairy Farm H BD-18 Dairy Farm B
Error Result MDC Error Result MDC
1/4/2013 25 -0.3 3.8 2.7 -1.7 4.0
2/7/2013 1.4 -2.1 4.3 1.7 0.7 5.1
3/7/2013 1.6 0.0 4.7 2.0 -1.9 5.8
4/4/2013 15 0.5 4.4 15 -1.4 4.3
5/2/2013 1.0 0.1 3.4 1.6 1.7 4.9
5/16/2013 15 0.0 4.5 14 2.0 4.4
5/30/2013 25 -0.9 3.8 2.8 -1.1 4.2
6/13/2013 6.2 0.7 9.5 6.3 3.7 195
6/27/2013 1.7 -0.1 5.1 2.4 2.7 3.9
7/11/2013 15 0.9 4.6 1.4 0.6 4.3
8/8/2013 1.6 1.8 5.0 1.0 0.5 3.4
8/22/2013 1.4 -1.3 4.1 15 -1.3 45
9/5/2013 1.1 0.5 3.6 1.1 0.6 35
9/19/2013 2.2 0.2 3.4 14 -0.5 4.2
10/3/2013 1.3 1.6 4.1 1.5 1.9 4.8
10/17/2013 1.6 -1.3 4.7 1.6 0.4 4.7
10/31/2013 1.4 -0.1 4.1 1.2 0.5 3.7
11/14/2013 1.3 -2.4 3.8 2.3 -0.2 3.6
12/5/2013 1.3 -2.2 4.1
12/8/2013 1.6 -0.1 4.9
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Soil Samples

Soil samplesvere collected from land surrounding the plant in the fall. salihplesvere
submitted for gamma spectroscopy analysis.

Sediment samples are monitoreddeveraradionuclides associated with nuclear power
plant operationgncluding but not limited t¢9 Co-58, Ce60,Cs134, andCs137. It should
be noted that as a remnant of atmospheric nuclear weapons t€stii8y, is routinely
observed in sediment and soil at concentrations e®@ pCi/g.Table6 shows the results of
analysis of sediment samples taken from the Braidwood Area.

No radionuclides associated with nuclear power plant operations were detected in samples
collected near Braidwood. Other radionuclides detected were naturally occurring.

Table 6. Soil SampleResults for Braidwood Area
Results are in picauries per gram (pCi/g)

Location | Date | Nuclide | Result | Error MDC
Evans-Judge Preserve 8/29/2013 Co-58 0.0 0.0 0.0
Evans-Judge Preserve 8/29/2013 Co-60 0.0 0.0 0.0
Evans-Judge Preserve 8/29/2013 = Cs-134 0.0 0.0 0.0
Evans-Judge Preserve 8/29/2013  Cs-137 0.1 0.0 0.0

Sediment Samples

Sediment samplesere collected from th&ankakee Rivedownstream of the plabits
effluent point. All sediments are submitted for gamma spectroscopy analysis.

Sediment samplesaanalyzedor several radionuclides associated with nuclear power plant
operationsncluding but not limited t9 Co-58,C0-60,Cs134, andCs137. A remnant of
atmospheric nuclear weapons testi@g,137is present in most sediment and soil at
concetrations of 0.10.2 pCi/g. Tabl& shows the results of analysis of sediment samples
taken from the Braidwood Area.

No radionuclides associated with nuclear power plant operations were detected in samples
collected near Braidwood. Other radionuclides dettwere naturally occurring.

Table 7. SedimentSample Results for Braidwood Area
Results are in picauries per gram (pCi/g)

Location | Date ‘Nuclide‘ Result ‘ Error MDC

BD-57 Circulating Water Blowdown 5/16/2013 Co-58 -0.1 0.1 0.3
BD-57 Circulating Water Blowdown 5/16/2013 Co-60 0.0 0.0 0.2
BD-57 Circulating Water Blowdown 5/16/2013 | Cs-134 0.1 0.0 0.1
BD-57 Circulating Water Blowdown 5/16/2013 @ Cs-137 0.0 0.0 0.1
Braidwood Cooling Lake at north boat launch 6/19/2013 Co-58 0.0 0.0 0.0
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Location Date Nuclide Result Error MDC

Braidwood Cooling Lake at north boat launch 6/19/2013 Co-60 0.0 0.0 0.0
Braidwood Cooling Lake at north boat launch 6/19/2013  Cs-134 0.0 0.0 0.0
Braidwood Cooling Lake at north boat launch 6/19/2013  Cs-137 0.0 0.0 0.0
Kankakee R. at Kankakee River State Park

boat launch 6/19/2013 Co-58 0.0 0.0 0.1
Kankakee R. at Kankakee River State Park

boat launch 6/19/2013 Co-60 0.0 0.0 0.0
Kankakee R. at Kankakee River State Park

boat launch 6/19/2013 Cs-134 0.0 0.0 0.0
Kankakee R. at Kankakee River State Park

boat launch 6/19/2013 | Cs-137 0.1 0.0 0.0
Kankakee R. at Wilmington Island Park. South

end of island above dam 6/19/2013 Co-58 0.0 0.0 0.1
Kankakee R. at Wilmington Island Park. South

end of island above dam 6/19/2013 Co-60 0.0 0.0 0.0
Kankakee R. at Wilmington Island Park. South

end of island above dam 6/19/2013 = Cs-134 0.0 0.0 0.0
Kankakee R. at Wilmington Island Park. South

end of island above dam 6/19/2013  Cs-137 0.1 0.0 0.0
BD-57 Circulating Water Blowdown 10/3/2013 Co-58 -0.1 0.1 0.2
BD-57 Circulating Water Blowdown 10/3/2013 Co-60 0.0 0.0 0.1
BD-57 Circulating Water Blowdown 10/3/2013 Cs-134 -0.1 0.0 0.1
BD-57 Circulating Water Blowdown 10/3/2013 = Cs-137 0.0 0.1 0.2

Fish Samples

Like sediments, fish we collected fronrivers,typically near the plant discharge point. At
each location, two different species of fiskre collected.Edible portions of the fistwere
harvested by technicians at Midwéstboratory and prepared for analysis. Splits of the
samplesvere provided tahe IEMA Radiochemistry Bboratory Fish samples are analyzed
for reactorproduced radionuclides usiggmma spectroscopy.

No radionuclides associated with nuclear power plant operations were detdigbd in
samples collected near Braidwood. Otheraadclides detected were naturally occurring.
Table8 shows results from fish sampling during 2013.

Table 8. Fish Sample Results for Braidwood Area
Results are in picauries per kilogram (pCi/kg)

| Location | Date | Nuclide | Result | Error | MDC | Comments
BD-28 @ Discharge Point (Sector E) 5/1/2013 Co-58 -148.0 43.0 110.0 @ Freshwater Drum
BD-28 @ Discharge Point (Sector E) 5/1/2013 Co-60 111 141 43.6 = Freshwater Drum
BD-28 @ Discharge Point (Sector E) 5/1/2013 Cs-134 15.3 13.5 43.9 | Freshwater Drum
BD-28 @ Discharge Point (Sector E) 5/1/2013 Cs-137 -3.5 11.2 34.0  Freshwater Drum
BD-28 @ Discharge Point (Sector E) 5/1/2013 Co-58 19.8 29.0 86.9 | Largemouth Bass
BD-28 @ Discharge Point (Sector E) 5/1/2013 Co-60 -0.2 9.0 25.1  Largemouth Bass
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| Location | Date | Nuclide | Result | Error | MDC | Comments |
BD-28 @ Discharge Point (Sector E) 5/1/2013 Cs-134 7.0 9.2 27.4 | Largemouth Bass
BD-28 @ Discharge Point (Sector E) 5/1/2013 Cs-137 -11.1 7.7 20.9 | Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Co-58 19.7 21.6 69.9 | Channel Catfish
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Co-60 -16.7 8.6 22.2 | Channel Catfish
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Cs-134 10.8 7.6 24.8 | Channel Catfish
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Cs-137 13 6.5 20.0 = Channel Catfish
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Co-58 10.1 22.8 67.1 Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Co-60 15.0 6.4 21.7 | Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Cs-134 -1.3 8.2 23.4 | Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 5/1/2013 Cs-137 -0.8 5.6 17.2 | Largemouth Bass
BD-28 @ Discharge Point (Sector E) 10/1/2013 Co-58 62.5 38.6 121.0 = Channel Catfish
BD-28 @ Discharge Point (Sector E) 10/1/2013 Co-60 -25.7 24.5 66.7 | Channel Catfish
BD-28 @ Discharge Point (Sector E) 10/1/2013  Cs-134 39.6 28.7 87.1 | Channel Catfish
BD-28 @ Discharge Point (Sector E) 10/1/2013  Cs-137 46.7 23.6 76.9 | Channel Catfish
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013 Co-58 3.3 10.0 31.5 Common Carp
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013 Co-60 6.0 6.8 21.2  Common Carp
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013  Cs-134 10.4 6.1 20.1  Common Carp
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013  Cs-137 -5.7 5.8 17.1 = Common Carp
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013 Co-58 22.0 11.7 36.7 | Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013 Co-60 11.0 6.9 22.5 | Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013  Cs-134 8.9 7.2 22.0 Largemouth Bass
BD-41; Kankakee River, DS Cooling
Lake Boat Ramp 10/1/2013  Cs-137 -4.5 6.4 19.1 | Largemouth Bass

Vegetation Samples

Vegetation samplegre collected annually in the fétbm landin the vicinity ofthe plant
All vegetation samples are submitted for gamma spectroscopy analysis.

Vegetation samples are monitored for several radionuclides atsbwith nuclear power
plant ogerationsincluding but not limited t9 Co-58, Ce60,Cs134, andCs137. Table9

shows the results of analysisw&getatiorsampls taken from the Braidwood Area, and
Table 10 shows the ressilbf analysis bedible vegeattion samples harvested September 4
and 11, 2013 from the Braidwood Area.
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No radionuclides associated with nuclear power plant operations were detected in samples
collected near Braidwood. Other radionuclides detected were naturally occurring.

Table 9. VegetationSample Results for Braidwood Area
Results are in picauries per kilogram (pCi/kg)

Location ‘ Date ‘Nuclide‘ Result ‘ Error ‘ MDC

Evans-Judge Preserve 8/29/2013 Co-58 0.0 0.0 0.1
Evans-Judge Preserve 8/29/2013 Co-60 0.0 0.0 0.1
Evans-Judge Preserve 8/29/2013 Cs-134 0.0 0.0 0.1
Evans-Judge Preserve 8/29/2013 Cs-137 0.0 0.0 0.1

Table 10. Edible VegetationSample Results for Braidwood Area
Results are in picauries per kilogram (pCi/kg)

VElas BD Farm Quad 1 - Beets BD Farm Quad 1 - Cabbage
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result -6.7 -6.4 5.3 4.1 -4.9 -8.3 5.2 10.2
Error 18.2 8.2 7.6 6.9 13.6 6.1 5.9 5.3
MDC 52.1 21.5 22.9 20.4 41.2 16.4 18.9 17.2
BD Farm Quad 2 - Beet Greens BD Farm Quad 2 - Beets
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result 20.5 -6.3 6.3 7.2 475 -11.3 104 2.1
Error 15.6 5.8 6.3 5.0 24.9 11.9 10.8 9.1
MDC 47.4 16.0 18.8 16.1 83.5 32.6 34.8 27.8
BD Farm Quad 3 - Beet Greens BD Farm Quad 3 - Beets
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result -12.5 6.1 -3.2 -7.5 -36.9 5.0 11.6 -2.1
Error 28.9 10.7 11.3 10.2 22.1 7.2 7.7 6.9
MDC 87.5 32.3 34.4 30.2 58.9 20.6 23.8 19.7
BD Farm Quad 4 - Lettuce BD Farm Quad 4 - Radishes
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result -2.1 2.5 5.5 111 11.6 0.9 0.6 6.9
Error 16.4 6.9 6.3 5.3 18.9 6.6 8.3 5.4
MDC 50.3 20.1 20.0 17.3 56.1 19.7 23.5 17.3

Ambient Gamma

IEMA maintains a network of Blenvironmental dosimeters in a temle radius around the
Braidwoodand Dresden stations. Because of the proximity of the two stations, the network
includes dosimeters that fall within the temle monitoring radius of both stations. Unlike

the environmental samples described above, dosimeters do not provide infoonatibat
radionuclides are found in the environment. Instead, dosimeters provide a direct
measurement of the total dose produced by all sources of gamma radiation, including
naturally occurring radionuclides and cosmic rays. Dosimeters are exchangethuzed
guarterly. In 2013 measurements at all 34bcations were consistent with established
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background measurementBable 1L summarizes quartgrradiation readings imillirem

per day fnremday)for Braidwood.

Table 11. Summary of Ambient Gamma Results for Braidwood Area

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual Dose
Location mrem/day mrem/day mrem/day mrem/day mrem/year
BRO0O1 0.115 0.142 0.127 0.116 45.63
BRO05 0.128 0.102 0.135 0.099 42.34
BR0O08 0.114 0.13 0.134 0.121 45.53
BRO10 0.097 0.115 0.115 0.109 39.79
BRO12 0.074 0.076 0.09 0.065 27.83
BRO14 0.063 0.089 0.073 0.069 26.83
BRO15 0.073 0.072 0.06 0.061 24.27
BRO16 0.071 0.068 0.084 0.079 27.56
BRO17 0.068 0.076 0.071 0.072 26.19
BR020 0.074 0.082 0.077 28.35
BR025 0.105 0.115 0.101 0.094 37.87
BR0O27 0.096 0.088 0.097 0.081 33.03
BR029 0.082 0.095 0.081 0.077 30.57
BRO31 0.067 0.054 22.08
BR032 0.075 0.074 0.08 0.074 27.65
BRO33 0.079 0.088 0.093 31.63
BRO34 0.113 0.117 0.132 0.114 43.44
BRO35 0.113 0.115 0.133 0.119 43.80
BRO36 0.063 0.077 0.075 0.06 25.09
BRO37 0.05 0.074 0.092 0.07 26.10
BR0O38 0.074 0.093 0.085 0.087 30.93
BR0O39 0.102 0.124 0.127 0.093 40.70
BR040 0.106 0.113 0.133 0.103 41.52
BR0O41 0.067 0.088 0.087 0.072 28.65
BR042 0.083 0.114 0.112 0.104 37.69
BR043 0.047 0.077 0.084 0.08 26.28
BR044 0.066 0.085 0.072 0.06 25.82
BR045 0.068 0.076 0.061 0.062 24.36
BR046 0.053 0.079 0.082 0.075 26.37
BR047 0.066 0.07 0.075 0.061 24.82
BR048 0.061 0.061 0.068 0.076 24.27
BR049 0.058 0.081 0.083 0.082 27.74
BRO50 0.078 0.077 0.1 0.091 3157
BRO051 0.058 0.076 0.073 0.063 24.64
BR052 0.064 0.079 0.083 0.058 25.92
BR0O53 0.1 0.131 0.121 0.105 41.70
BR054 0.062 0.064 0.078 0.071 25.09
BRO55 0.075 0.079 0.102 0.072 29.93
BR056 0.099 0.087 0.097 0.078 32.94
BRO57 0.112 0.136 0.121 0.106 43.34
BRO58 0.13 0.113 0.114 43.44
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Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual Dose
Location mrem/day mrem/day mrem/day mrem/day mrem/year
BR-RSA 0.069 0.069 0.074 0.08 26.65
BR-RSB 0.071 0.059 0.074 0.054 23.54
BR-RSC 0.054 0.075 0.068 0.072 24.55
BR-RSD 0.064 0.074 0.074 0.064 25.19
BR-RSE 0.061 0.07 0.073 0.062 24.27
BR-RSF 0.077 0.062 0.081 0.063 25.82
BR-RSG 0.081 0.101 0.055 28.84
BR-RSH 0.087 0.122 0.071 0.095 34.22
BR-RSJ 0.104 0.138 0.071 0.114 38.96
BR-RSK 0.083 0.077 0.07 0.054 25.92
BR-RSL 0.081 0.09 0.073 0.079 29.47
BR-RSM 0.057 0.067 0.064 0.066 23.18
BR-RSN 0.074 0.092 0.079 0.066 28.38
BR-RSP 0.065 0.081 0.064 0.078 26.28
BR-RSQ 0.061 0.072 0.066 0.053 23.00
BR-RSR 0.089 0.095 0.086 0.088 32.67

Blanks in the table indicate that dosimeters were missing at the end of the quarter.

Annual Dosecolumn based on averages of all available.data
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Dresden Nuclear Power Station

Dresden Station is located in Grundy County in northern lllinois, approximately twelve miles
southwest of Joliet, lllinois at the confluence of the Des Plaines arndaKes rivers where

they form the lllinois River. This station utilizes two boiling water reactors to generate
electricity for Exelon.

Liquid effluents from the Dresden Station are released to the lllinois River. Critical
pathways for radiation exposu@the public include: ingestion from drinking water and
foodstuffs and external gamma radiation from noble gases. Environmental samples
collected include: upstream and downstream surface water, a privateatjegetables
fish, and river sedimerirom the lllinois River.

Water Samples

Water samples are collected from five locations in the KankakeeRBiees and lllinois

Rivers and two ground water wells. Ground water samples are collected once each quarter.
Surface water samples areleoted weekly and composited for quarterly analysis.

Typically, 3-4 liters are collected per quarter.

Water samples amnalyzedor several radionuclides associated witltlear power plant
operations includingout not limited t9 Co-58,C0-60,Cs-134, andCs137. Nore of these
were detected iB013 Gross alpha and beta analyses were consistent with backgtaund.
addition, samples wemmalyzedor the presence of 8 (tritium).

Tritium is a normal component of the effluent stream of nucleaep plants and its release
to the environment is regulated by BIRC and lllinois Environmental Protection Agency
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(IEPA) permitting. It is instructive to compare these concentrations to th&RISdrinking
waterstandard of 20,000 pCi/L. The highest centration seen ainyof the Dresden
monitoringsites was 290pCi/L from the lIllinois Riverwhichis only a fraction of th&S
EPA drinking waterstandard Table 2 shows the results of tritium analysis of water
samples around Dresden.

Water sampleare screened f@ross alphandgross betactivity. Tablel3 shows the
results ofalphdbeta screeningSamples are alsmalyzedor several gammamitting
radionuclides associated witluclear power plant operations includifgit not limited to,
Co-58, C060,Cs134andCs137. None of these were detected in 2013. Tablshows
results for analysis of water samples taken fronDiesderarea.

Table 12. Tritium in Water Sample Results forDresdenArea
Results are in picauries per liter (pCi/L)

Location | Date | Result | Error | MDC
D-21 IL River @ EJ&E Bridge 3/31/2013 725.0 87.5 114.0
D-21 IL River @ EJ&E Bridge 6/30/2013 107.0 81.1 132.0
D-34A Dresden Road Crossing A 3/31/2013 = 1380.0 102.0 114.0
D-52 0.9m ESE Desplaines River-Sector F 3/31/2013 0.0 68.0 114.0
D-35 Well @ Dresden Lock & Dam (quarterly grab) 1/11/2013 -52.8 98.7 168.0
D-35 Well @ Dresden Lock & Dam (quarterly grab) 4/12/2013 -16.0 69.5 118.0
D-57 Kankakee River, Upstream 3/31/2013 816.0 89.6 114.0
D-57 Kankakee River, Upstream 6/30/2013 793.0 97.3 132.0
Des Plaines R. at Channahon St. Park (I&M Canal Trail) 6/19/2013 4.4 67.4 113.0
I&M Canal above Chann. St. Park 6/19/2013 4.4 67.4 113.0
I&M Canal above Chann. St. Park 8/28/2013 48.2 79.5 131.0
I&M Canal above Chann. St. Park 12/10/2013 6.6 78.4 131.0
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 6/19/2013 -8.7 67.0 113.0
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 8/28/2013 175 78.7 131.0
lllinois R. at Morris boat launch (Rte 47 bridge) 6/20/2013 2.2 67.3 113.0
lllinois R. at Morris boat launch (Rte 47 bridge) 8/29/2013 = 2720.0 132.0 131.0
lllinois R. at Morris boat launch (Rte 47 bridge) 12/10/2013 543.0 91.7 131.0
Heideke Lake Bank Fish area 6/20/2013 23.9 68.0 113.0
Heideke Lake Bank Fish area 8/29/2013 30.7 79.0 131.0
lllinois R. at Dresden Island Lock and Dam 6/20/2013 -17.4 66.7 113.0
lllinois R. at Dresden Island Lock and Dam 8/29/2013 = 3290.0 141.0 131.0
lllinois R. at Dresden Island Lock and Dam 12/10/2013 56.9 79.7 131.0
Well @ Dresden Island Lock & Dam 6/20/2013 -8.7 67.0 113.0
Well @ Dresden Island Lock & Dam 12/10/2013 -56.9 76.7 131.0
D-23 T. Residence Well (quarterly grab) 1/11/2013 273.0 78.1 118.0
D-23 T. Residence Well (quarterly grab) 4/19/2013 278.0 78.5 118.0
D-23 T. Residence Well (quarterly grab) 7/12/2013 295.0 85.7 131.0
D-31 Goose Lake Corp. (quarterly grab) 1/11/2013 48.4 101.0 168.0
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Location Date Result Error MDC
D-31 Goose Lake Corp. (quarterly grab) 4/12/2013 106.0 73.3 118.0
D-31 Goose Lake Corp. (quarterly grab) 7/12/2013 89.7 80.5 131.0

Table 13. Sample Results for Alpha/Beta Screening of Watefr om the DresdenArea
Results are in picauries per liter (pCi/L)

Location Quarter 1 Quarter 2 Quarter 3 Quarter 4
Alpha | Beta | Alpha | Beta | Alpha | Beta | Alpha | Beta
D-21 IL River @ EJ&E Bridge
Results 1.6 4.7 -0.2 4.9
Error 1.3 2.3 13 2.6
MDC 2.0 37 2.1 4.2
D-23 T. Residence Well (quarterly grab)
Results 5.3 7.1 17 4.4 2.0 4.6
Error 1.4 2.2 13 2.3 14 2.6
MDC 1.8 34 1.9 37 2.1 4.2
D-31 Goose Lake Corp. (quarterly grab)
Results 1.8 4.4 2.2 4.0 -0.5 3.8
Error 1.2 2.1 11 24 1.3 2.6
MDC 1.8 3.4 1.6 3.8 2.1 4.2
D-34A Dresden Road Crossing A
Results 2.3 4.1 1.7 25
Error 1.4 2.3 1.2 2.1
MDC 2.0 37 1.8 35
D-35 Well @ Dresden Lock & Dam (quarterly
grab)
Results 10.2 14.5 6.6 13.7 11.9 13.8
Error 1.7 24 14 2.6 1.7 24
MDC 1.8 3.4 1.6 3.8 1.8 35
D-52 0.9m ESE Desplaines River-Sector F
Results 0.5 5.9 14 5.3
Error 1.3 2.3 1.2 2.2
MDC 2.0 37 1.8 35
D-57 Kankakee River, Upstream
Results 2.1 3.0 -0.2 2.9
Error 1.3 2.2 1.3 2.6
MDC 2.0 37 2.1 4.2
Des Plaines R. at Channahon St. Park (I1&M
Canal Trail)
Results -0.5 5.3
Error 1.2 2.4
MDC 2.0 3.8
Des Plaines R. at McKinley Woods Will Co.
Forest Preserve
Results -0.5 5.2
Error 1.3 2.6
MDC 2.1 4.2
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Location Quarter 1 Quarter 2 Quarter 3 Quarter 4
Alpha | Beta | Alpha | Beta | Alpha | Beta | Alpha | Beta

Heideke Lake Bank Fish area

Results 1.4 0.0 5.1

Error 1.3 1.3 2.6

MDC 2.0 2.1 4.2
I&M Canal above Chann. St. Park

Results -1.1 2.6 0.3 7.4 1.3 3.6

Error 1.2 2.3 1.3 2.6 1.4 2.6

MDC 2.0 3.8 2.1 4.2 2.1 4.3
lllinois R. at Dresden Island Lock and Dam

Results 0.7 3.7 0.0 6.4 1.2 6.5

Error 1.2 2.3 1.3 2.6 1.3 2.5

MDC 2.0 3.8 2.1 4.2 2.0 3.9
lllinois R. at Morris boat launch (Rte 47 bridge)

Results -0.2 6.4 15 35

Error 1.3 2.6 1.4 2.6

MDC 2.1 4.2 2.1 4.3
Well @ Dresden Island Lock & Dam

Results 9.7 154 8.6 15.9

Error 1.7 2.6 1.6 2.7

MDC 2.0 3.8 2.0 3.9

Table 14. Gamma Spectroscopysample Results for Other Radionuclides in Water
from the DresdenArea
Results are in picauries per liter (pCi/L)

Location | Date lNucIide| Result l Error ‘ MDC |

D-31 Goose Lake Corp. (quarterly grab) 1/11/2013 | Co-58 -0.8 15 4.2
D-31 Goose Lake Corp. (quarterly grab) 1/11/2013 | Co-60 0.1 1.3 3.8
D-31 Goose Lake Corp. (quarterly grab) 1/11/2013 @ Cs-134 2.6 1.4 4.4
D-31 Goose Lake Corp. (quarterly grab) 1/11/2013  Cs-137 -0.8 1.0 3.1
D-35 Well @ Dresden Lock & Dam (quarterly grab) 1/11/2013 | Co-58 1.1 1.4 4.2
D-35 Well @ Dresden Lock & Dam (quarterly grab) 1/11/2013 | Co-60 0.1 1.2 3.2
D-35 Well @ Dresden Lock & Dam (quarterly grab) 1/11/2013 = Cs-134 -1.7 1.2 3.1
D-35 Well @ Dresden Lock & Dam (quarterly grab) 1/11/2013  Cs-137 -1.4 1.1 3.1
D-21 IL River @ EJ&E Bridge 3/31/2013 Co-58 0.3 1.7 5.0
D-21 IL River @ EJ&E Bridge 3/31/2013 | Co-60 0.4 15 4.1
D-21 IL River @ EJ&E Bridge 3/31/2013  Cs-134 -1.9 1.5 4.0
D-21 IL River @ EJ&E Bridge 3/31/2013 = Cs-137 2.9 1.2 3.9
D-34A Dresden Road Crossing A 3/31/2013  Co-58 -0.5 1.7 5.0
D-34A Dresden Road Crossing A 3/31/2013 @ Co-60 -11 1.4 3.6
D-34A Dresden Road Crossing A 3/31/2013 Cs-134 -1.2 1.4 3.7
D-34A Dresden Road Crossing A 3/31/2013  Cs-137 -11 1.0 3.1
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Location Date ‘Nuclide| Result ‘ Error ‘ MDC |

D-52 0.9m ESE Desplaines River-Sector F 3/31/2013 | Co-58 0.8 15 4.7
D-52 0.9m ESE Desplaines River-Sector F 3/31/2013 @ Co-60 -0.6 1.3 3.6
D-52 0.9m ESE Desplaines River-Sector F 3/31/2013  Cs-134 3.9 11 4.0
D-52 0.9m ESE Desplaines River-Sector F 3/31/2013 = Cs-137 -0.2 1.2 3.6
D-57 Kankakee River, Upstream 3/31/2013  Co-58 -1.3 1.3 3.7
D-57 Kankakee River, Upstream 3/31/2013 Co-60 0.1 1.0 3.0
D-57 Kankakee River, Upstream 3/31/2013 Cs-134 0.6 1.0 3.0
D-57 Kankakee River, Upstream 3/31/2013 @ Cs-137 -0.4 0.9 2.6
D-31 Goose Lake Corp. (quarterly grab) 4/12/2013 = Co-58 0.5 1.4 4.1
D-31 Goose Lake Corp. (quarterly grab) 4/12/2013 = Co-60 0.0 15 4.0
D-31 Goose Lake Corp. (quarterly grab) 4/12/2013 = Cs-134 2.0 1.2 3.9
D-31 Goose Lake Corp. (quarterly grab) 4/12/2013 = Cs-137 -0.5 1.1 3.3
D-35 Well @ Dresden Lock & Dam (quarterly grab) 4/12/2013 = Co-58 -2.2 1.4 3.7
D-35 Well @ Dresden Lock & Dam (quarterly grab) 4/12/2013 = Co-60 0.1 11 3.2
D-35 Well @ Dresden Lock & Dam (quarterly grab) 4/12/2013 = Cs-134 0.8 1.2 3.6
D-35 Well @ Dresden Lock & Dam (quarterly grab) 4/12/2013 = Cs-137 -0.8 1.0 3.1
D-23 T. Residence Well (quarterly grab) 4/19/2013 = Co-58 -1.0 25 35
D-23 T. Residence Well (quarterly grab) 4/19/2013 = Co-60 0.0 1.8 2.6
D-23 T. Residence Well (quarterly grab) 4/19/2013 @ Cs-134 0.1 1.8 29
D-23 T. Residence Well (quarterly grab) 4/19/2013 = Cs-137 -1.3 1.7 2.6
Des Plaines R. at Channahon St. Park (I&M Canal Trail) 6/19/2013 | Co-58 -0.7 1.8 5.3
Des Plaines R. at Channahon St. Park (&M Canal Trail) 6/19/2013  Co-60 0.8 1.1 3.4
Des Plaines R. at Channahon St. Park (&M Canal Trail) 6/19/2013 Cs-134 1.0 1.2 3.7
Des Plaines R. at Channahon St. Park (I&M Canal Trail) 6/19/2013 Cs-137 -0.1 1.1 3.2
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 6/19/2013  Co-58 1.1 1.3 4.1
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 6/19/2013 @ Co-60 1.8 1.0 3.3
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 6/19/2013 Cs-134 0.3 1.0 3.1
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 6/19/2013 = Cs-137 2.2 0.9 3.2
I&M Canal above Chann. St. Park 6/19/2013 | Co-58 1.6 1.6 5.2
I&M Canal above Chann. St. Park 6/19/2013 = Co-60 0.0 1.2 3.4
I&M Canal above Chann. St. Park 6/19/2013 Cs-134 1.7 1.2 3.9
I&M Canal above Chann. St. Park 6/19/2013 = Cs-137 0.4 11 3.4
Heideke Lake Bank Fish area 6/20/2013 | Co-58 3.0 1.8 5.6
Heideke Lake Bank Fish area 6/20/2013 | Co-60 -0.6 14 3.9
Heideke Lake Bank Fish area 6/20/2013 = Cs-134 0.4 1.3 3.9
Heideke Lake Bank Fish area 6/20/2013 = Cs-137 -2.3 1.3 35
lllinois R. at Dresden Island Lock and Dam 6/20/2013 | Co-58 1.4 2.1 6.2
lllinois R. at Dresden Island Lock and Dam 6/20/2013 | Co-60 1.3 14 4.1
lllinois R. at Dresden Island Lock and Dam 6/20/2013 = Cs-134 1.0 1.2 3.8
lllinois R. at Dresden Island Lock and Dam 6/20/2013 = Cs-137 0.5 1.3 3.8
lllinois R. at Morris boat launch (Rte 47 bridge) 6/20/2013 = Co-58 -2.5 1.4 3.7
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Location Date ‘Nuclide| Result ‘ Error ‘ MDC |

lllinois R. at Morris boat launch (Rte 47 bridge) 6/20/2013 | Co-60 0.5 11 3.3
lllinois R. at Morris boat launch (Rte 47 bridge) 6/20/2013 Cs-134 0.3 1.0 3.1
lllinois R. at Morris boat launch (Rte 47 bridge) 6/20/2013 = Cs-137 13 0.9 3.0
Well @ Dresden Island Lock & Dam 6/20/2013 Co-58 -1.9 1.8 5.1
Well @ Dresden Island Lock & Dam 6/20/2013 Co-60 -0.3 1.0 2.9
Well @ Dresden Island Lock & Dam 6/20/2013 Cs-134 -0.5 1.3 35
Well @ Dresden Island Lock & Dam 6/20/2013 = Cs-137 -2.3 1.0 2.7
D-21 IL River @ EJ&E Bridge 6/30/2013 Co-58 0.9 2.6 7.7
D-21 IL River @ EJ&E Bridge 6/30/2013 Co-60 0.2 1.4 4.0
D-21 IL River @ EJ&E Bridge 6/30/2013 Cs-134 0.4 1.5 4.4
D-21 IL River @ EJ&E Bridge 6/30/2013  Cs-137 -1.8 1.4 3.7
D-34A Dresden Road Crossing A 6/30/2013 @ Co-58 -1.1 1.9 5.6
D-34A Dresden Road Crossing A 6/30/2013 @ Co-60 25 1.0 3.3
D-34A Dresden Road Crossing A 6/30/2013 Cs-134 -1.7 11 3.1
D-34A Dresden Road Crossing A 6/30/2013 = Cs-137 0.9 0.9 3.0
D-52 0.9m ESE Desplaines River-Sector F 6/30/2013 | Co-58 0.8 2.1 6.0
D-52 0.9m ESE Desplaines River-Sector F 6/30/2013 @ Co-60 -1.0 1.0 2.7
D-52 0.9m ESE Desplaines River-Sector F 6/30/2013  Cs-134 0.7 11 3.3
D-52 0.9m ESE Desplaines River-Sector F 6/30/2013 Cs-137 0.3 0.9 2.8
D-57 Kankakee River, Upstream 6/30/2013 @ Co-58 -3.1 25 7.4
D-57 Kankakee River, Upstream 6/30/2013 Co-60 2.3 1.2 4.0
D-57 Kankakee River, Upstream 6/30/2013 Cs-134 -1.7 1.2 3.5
D-57 Kankakee River, Upstream 6/30/2013 = Cs-137 -1.1 11 3.2
D-23 T. Residence Well (quarterly grab) 7/12/2013 = Co-58 1.4 2.1 6.3
D-23 T. Residence Well (quarterly grab) 7/12/2013 | Co-60 0.2 11 3.3
D-23 T. Residence Well (quarterly grab) 7/12/2013 @ Cs-134 1.9 1.2 3.8
D-23 T. Residence Well (quarterly grab) 7/12/2013 = Cs-137 11 1.0 3.2
D-31 Goose Lake Corp. (quarterly grab) 7/12/2013 @ Co-58 1.3 1.9 6.1
D-31 Goose Lake Corp. (quarterly grab) 7/12/2013 @ Co-60 0.0 11 3.3
D-31 Goose Lake Corp. (quarterly grab) 7/12/2013 Cs-134 1.1 1.0 3.3
D-31 Goose Lake Corp. (quarterly grab) 7/12/2013  Cs-137 1.7 0.9 3.0
D-35 Well @ Dresden Lock & Dam (quarterly grab) 7/12/2013 @ Co-58 0.4 1.4 5.7
D-35 Well @ Dresden Lock & Dam (quarterly grab) 7/12/2013 @ Co-60 0.1 1.0 3.1
D-35 Well @ Dresden Lock & Dam (quarterly grab) 7/12/2013 @ Cs-134 11 1.0 3.2
D-35 Well @ Dresden Lock & Dam (quarterly grab) 7/12/2013 = Cs-137 14 0.9 3.0
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 8/28/2013 = Co-58 3.2 2.1 6.6
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 8/28/2013  Co-60 -0.7 15 3.9
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 8/28/2013 @ Cs-134 0.3 1.4 4.0
Des Plaines R. at McKinley Woods Will Co. Forest Preserve 8/28/2013 = Cs-137 15 1.2 3.8
I&M Canal above Chann. St. Park 8/28/2013 = Co-58 -1.9 1.8 5.2
I&M Canal above Chann. St. Park 8/28/2013 | Co-60 0.9 11 35
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Location Date ‘Nuclide| Result ‘ Error ‘ MDC |

I&M Canal above Chann. St. Park 8/28/2013 = Cs-134 15 11 3.7
I&M Canal above Chann. St. Park 8/28/2013  Cs-137 0.9 1.1 3.3
Heideke Lake Bank Fish area 8/29/2013 | Co-58 0.4 1.7 4.9
Heideke Lake Bank Fish area 8/29/2013 | Co-60 11 0.9 29
Heideke Lake Bank Fish area 8/29/2013  Cs-134 0.9 1.0 3.1
Heideke Lake Bank Fish area 8/29/2013 = Cs-137 -1.4 0.9 2.5
lllinois R. at Morris boat launch (Rte 47 bridge) 8/29/2013  Co-58 -0.9 15 4.2
lllinois R. at Morris boat launch (Rte 47 bridge) 8/29/2013 | Co-60 0.0 1.0 2.8
lllinois R. at Morris boat launch (Rte 47 bridge) 8/29/2013 Cs-134 0.5 1.1 3.1
lllinois R. at Morris boat launch (Rte 47 bridge) 8/29/2013 Cs-137 0.1 0.8 2.6
D-23 T. Residence Well (quarterly grab) 10/11/2013 = Co-58 3.6 1.8 5.7
D-23 T. Residence Well (quarterly grab) 10/11/2013 @ Co-60 -2.6 1.2 3.0
D-23 T. Residence Well (quarterly grab) 10/11/2013 Cs-134 -0.2 1.3 3.9
D-23 T. Residence Well (quarterly grab) 10/11/2013 = Cs-137 -1.2 1.0 2.8
D-31 Goose Lake Corp. (quarterly grab) 10/11/2013 @ Co-58 1.6 15 4.4
D-31 Goose Lake Corp. (quarterly grab) 10/11/2013 @ Co-60 1.0 0.8 2.6
D-31 Goose Lake Corp. (quarterly grab) 10/11/2013 Cs-134 0.9 1.0 3.0
D-31 Goose Lake Corp. (quarterly grab) 10/11/2013  Cs-137 1.0 0.8 2.6
D-35 Well @ Dresden Lock & Dam (quarterly grab) 10/11/2013  Co-58 0.6 15 4.6
D-35 Well @ Dresden Lock & Dam (quarterly grab) 10/11/2013 @ Co-60 0.2 0.9 2.8
D-35 Well @ Dresden Lock & Dam (quarterly grab) 10/11/2013 Cs-134 0.7 1.0 3.1
D-35 Well @ Dresden Lock & Dam (quarterly grab) 10/11/2013  Cs-137 -1.0 0.9 2.6
D-21 IL River @ EJ&E Bridge 10/15/2013 = Co-58 -0.1 1.6 4.8
D-21 IL River @ EJ&E Bridge 10/15/2013 Co-60 -1.6 1.1 29
D-21 IL River @ EJ&E Bridge 10/15/2013 = Cs-134 0.6 0.9 3.0
D-21 IL River @ EJ&E Bridge 10/15/2013  Cs-137 0.0 0.9 2.8
D-34A Dresden Road Crossing A 10/15/2013 @ Co-58 -0.8 2.0 5.5
D-34A Dresden Road Crossing A 10/15/2013 @ Co-60 -1.4 1.1 29
D-34A Dresden Road Crossing A 10/15/2013 @ Cs-134 11 1.3 3.7
D-34A Dresden Road Crossing A 10/15/2013  Cs-137 1.3 1.0 3.1
D-52 0.9m ESE Desplaines River-Sector F 10/15/2013 = Co-58 -2.6 1.9 5.5
D-52 0.9m ESE Desplaines River-Sector F 10/15/2013 @ Co-60 -0.7 1.2 3.4
D-52 0.9m ESE Desplaines River-Sector F 10/15/2013 @ Cs-134 -14 1.3 3.7
D-52 0.9m ESE Desplaines River-Sector F 10/15/2013  Cs-137 15 11 3.5
D-57 Kankakee River, Upstream 10/15/2013 @ Co-58 15 1.6 4.9
D-57 Kankakee River, Upstream 10/15/2013 Co-60 0.9 0.9 2.7
D-57 Kankakee River, Upstream 10/15/2013 @ Cs-134 0.1 1.1 3.2
D-57 Kankakee River, Upstream 10/15/2013 @ Cs-137 -0.9 0.9 2.6
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Milk Samples

No dairy fallswithin tenmiles of Dresden In the event that milk samples were collected, the
samplas collected foBraidwoodwould provide a entrol sample.

Soil Samples

Soil samples are collected from land surrounding the plant, and are collected annually in the
fall. All samplesare submitted for gamma spectroscopy analysis.

Sediment samples are monitored$everaradionuclides assodid with nuclear power
plant operationghcluding but not limited t9 Co-58, Ce60,Cs 134, andCs-137. It should
be noted that as a remnant of atmospheric nuclear weapons t€stit8y,is routinely
observed in sediment and soil at concentrationsle®@ pCi/g. Table B shows the results
of analyse®f sediment samples taken from the Dresden Area.

No radionuclides associated with nuclear power plant operations were detected in samples
collected neaDresden Other radionuclides detected were naltyroccurring.

Table 15. Soil Sample Results foilDresdenArea
Results are in picauries per gram (pCi/g)

Location | Media | Date | Nuclide | Result | Error MDC
Minooka Comm HS 08 8/29/2013 Co-58 0.0 0.0 0.1
Minooka Comm HS 08 8/29/2013 Co-60 0.0 0.0 0.0
Minooka Comm HS 08 8/29/2013 | Cs-134 0.0 0.0 0.0
Minooka Comm HS 08 8/29/2013  Cs-137 0.1 0.0 0.0

Sediment Samples

Sediment samples are collectthuallyfrom the rivers downstream of the plant effluent
points. All sediments are submitted for gamma spectipg analysis.

Sediment samples are monitored for several radionuclides associated with nuclear power
plant operationgcluding but not limited t9 Co-58, Ce60,Cs 134, andCs137. A remnant

of atmospheric nuclear weapons testi@g,137is present itost sediment and soil at
concentrations of 0-0.2 pCi/g. Tabld6 shows the results of analysis of sediment samples
taken from the Dresden Area.

Table 16. SedimentSample Results forDresdenArea
Results are in picauries per gram (pCi/g)

| Location | Date | Nuclide | Result | Error | MDC |
D-27 Dresden Lock & Dam (Sector Q) 5/10/2013 Co-58 -0.1 0.2 0.5
D-27 Dresden Lock & Dam (Sector Q) 5/10/2013 Co-60 -0.1 0.1 0.2
D-27 Dresden Lock & Dam (Sector Q) 5/10/2013 Cs-134 0.0 0.0 0.1
D-27 Dresden Lock & Dam (Sector Q) 5/10/2013  Cs-137 0.0 0.1 0.2
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| Location | Date | Nuclide [ Result | Error [ MDC |

Dresden Lock and Dam 6/19/2013 Co-58 0.0 0.0 0.1
Dresden Lock and Dam 6/19/2013 Co-60 0.0 0.0 0.1
Dresden Lock and Dam 6/19/2013  Cs-134 0.0 0.0 0.0
Dresden Lock and Dam 6/19/2013 = Cs-137 0.1 0.0 0.1
D-27 Dresden Lock & Dam (Sector Q) 10/4/2013 Co-58 0.0 0.0 0.1
D-27 Dresden Lock & Dam (Sector Q) 10/4/2013 Co-60 0.0 0.0 0.1
D-27 Dresden Lock & Dam (Sector Q) 10/4/2013  Cs-134 0.0 0.0 0.1
D-27 Dresden Lock & Dam (Sector Q) 10/4/2013  Cs-137 0.2 0.0 0.1

Fish Samples

Like sediments, fish are collected from rivers, typically near the plant discharge point. At
each location, two different species of fish are collected annually, typically in October.
Edible portions of the fish are ivested by technicians at Midwdsaboratory and prepared
for analysis. Splits of the samples are provided to the IERd4iochemistry Bboratoryand
are analyzed for react@roduced radionuclides using gamma spectroscopy.

No radionuclides associated nuclear power plant operations were detected in fish
samples collected near Dresden. Other radionuclides detected were naturally occurring.
Table17 shows results from fish sampling during 2013.

Table 17. Fish Sample Results foDresdenArea
Resultsare in picocuries per kilogram (pCi/kg)

Location | Date | Nuclide | Result | Error | MDC | Comments
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Co-58 10.7 18.3 57.8  Channel Catfish
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Co-60 -1.7 6.8 19.6 = Channel Catfish
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Cs-134 2.0 6.1 19.3  Channel Catfish
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Cs-137 3.7 5.2 16.3 = Channel Catfish
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Co-58 -9.3 25.9 74.3 | Golden Redhorse
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Co-60 -4.2 8.7 23.4 | Golden Redhorse
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Cs-134 4.2 9.3 27.5 | Golden Redhorse
D-28 IL River, Dresden Pool (Sector Q) 5/2/2013 Cs-137 -13.2 8.1 215 Golden Redhorse
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 Co-58 -4.5 9.0 27.1  Common Carp

D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 Co-60 1.6 6.4 18.8 =~ Common Carp
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013  Cs-134 7.8 5.7 18.5 = Common Carp
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013  Cs-137 -0.3 5.2 16.1 = Common Carp
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 Co-58 -11.9 12.7 35.1  Largemouth Bass
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 Co-60 0.8 6.8 20.2 | Largemouth Bass
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 | Cs-134 2.6 8.3 24.1 | Largemouth Bass
D-28 IL River, Dresden Pool (Sector Q) 10/2/2013 = Cs-137 11.2 5.9 19.4 | Largemouth Bass
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VegetationSamples

Vegetation samples are collected from land in the vicinity opthet, and are collected
annually in the falandare submitted for gamma spectroscopy analygegetation samples
areanalyzedor several radionuclides associated with nuclear power planaopns

including but not limited t9g Co-58, Ce60,Cs134andCs137. Table18shows the results

of analysis olvegetatiorsample taken from the Dresden Area, and Table 19 shows the
resultsof analysis bedible vegetation samples harvested September 13 and 14, 2013 from
the Dresden Area.

No radionuclides ass@ted with nuclear power plant operations were detected in samples

collected neaDresden Other radionuclides detected were naturally occurring.

Table 18. VegetationSample Results foiDresdenArea
Results are in picauries per kilogram (pCi/kg)

Location | Date | Nuclide | Result | Error | MDC
Heideke Lake Boat Launch Area = 8/29/2013 Co-58 0.0 0.0 0.1
Heideke Lake Boat Launch Area = 8/29/2013 Co-60 0.0 0.0 0.1
Heideke Lake Boat Launch Area  8/29/2013 @ Cs-134 0.0 0.0 0.1
Heideke Lake Boat Launch Area  8/29/2013 @ Cs-137 0.0 0.0 0.1
Minooka Community High School = 8/29/2013 Co-58 0.0 0.0 0.1
Minooka Community High School = 8/29/2013 Co-60 0.0 0.0 0.0
Minooka Community High School = 8/29/2013  Cs-134 0.0 0.0 0.0
Minooka Community High School = 8/29/2013  Cs-137 0.0 0.0 0.0

Table 19. Edible VegetationSample Results foiDresdenArea

Results are in picauries per kilogram (pCi/kg)

Velues DN Farm Quad 1-Beets DN Farm Quad 1-Cabbage
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result 49.4 0.3 -4.9 2.8 -10.3 1.8 -13.2 6.4
Error 17.4 5.6 4.9 4.5 31.9 9.6 10.0 8.5
MDC 56.1 16.6 14.5 14.2 96.2 28.9 28.9 26.9
DN Farm Quad 2-Beets DN Farm Quad 2-Broccoli
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137
Result -6.0 -11.0 -0.6 2.4 20.0 2.9 -3.3 -0.4
Error 32.0 10.0 9.7 7.6 13.0 4.0 3.2 3.6
MDC 46.0 14.0 15.1 12.2 40.0 12.3 11.8 10.9
DN Farm Quad 3-Brussel Sprouts DN Farm Quad 3-Radishes
Co-58 Co0-60 Cs-134 Cs-137 Co-58 Co0-60 Cs-134 Cs-137
Result 4.0 4.7 5.8 7.9 -6.0 -8.0 -4.0 11.3
Error 18.0 5.8 5.3 5.5 40.0 13.0 10.0 9.9
MDC 55.0 17.8 16.7 17.6 116.0 35.0 31.0 31.9
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DN Farm Quad 4-Cabbage DN Farm Quad 4-Carrots
Co-58 Co-60 Cs-134 Cs-137 Co-58 Co-60 Cs-134 Cs-137

Result -29.3 6.8 -18.0 1.0 1.2 -2.3 9.6 15.7
Error 22.7 7.2 8.0 6.9 0.8 8.5 7.0 8.1
MDC 61.1 21.7 20.5 19.5 2.7 23.9 23.1 26.8

Ambient Gamma

IEMA maintains a network of Benvironmental dosimeters in a tamle radius around the
Braidwood and Dresden stations. Because of the proximity of the two stations, the network
includes dosimets that fall within the temile monitoring radius of both stations. Unlike

the environmental samples described above, dosimeters do not provide information on what
radionuclides are found in the environment. Instead, dosimeters provide a direct
measurerant of the total dose produced by all sources of gamma radiation, including
naturally occurring radionuclides and cosmic rays. Dosimeters are exchanged and analyzed
guarterly. In 2013, measurements at aB [btations were consistent with established
background measurements. TabPlesummarizes the quartgradiation readings imillirem

per day fnremday) for Dresden

Table 20. Summary of Ambient GammaResults forthe DresdenArea

Quarter 1 Quarter 2 Quarter 3 Quarter 4 Annual Dose
Location mrem/day mrem/day mrem/day mrem/day mrem/year
DR001 0.067 0.076 0.07 25.92
DR002 0.087 0.089 0.072 30.17
DR003 0.066 0.088 0.073 27.62
DR004 0.101 0.116 0.127 0.106 41.06
DR007 0.078 0.087 0.087 0.083 30.57
DR009 0.06 0.101 0.074 28.59
DR013 0.086 0.099 0.104 0.09 34.58
DR020 0.118 0.097 0.095 0.09 36.50
DR021 0.051 0.073 0.066 0.068 23.54
DR022 0.052 0.083 0.08 0.069 25.92
DR023 0.073 0.053 0.07 0.058 23.18
DR025 0.059 0.067 0.062 0.056 22.27
DR026 0.057 0.074 0.088 0.057 25.19
DR027 0.076 0.076 0.071 0.054 25.28
DRO31 0.063 0.08 0.085 0.074 27.56
DR033 0.051 0.071 0.056 0.061 21.81
DR036 0.091 0.131 0.124 0.12 42.52
DR039 0.115 0.127 0.121 0.104 42.61
DR040 0.1 0.103 0.123 0.101 38.96
DR041 0.084 0.094 0.114 0.09 34.86
DR043 0.09 0.122 0.107 38.81
DR046 0.039 0.068 0.069 0.06 21.54
DR048 0.099 0.095 0.114 0.096 36.87
DR050 0.072 0.086 0.091 0.08 30.02
DR052 0.095 0.105 0.112 0.101 37.69
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